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FOREWORD 


Career education tes comprehensive, systematic. and cohesive plan of instruction thet provides each student the oppurtunity to plan and 
Prepare tors mecmngtal and stistyimg role as 4 working inember ot wocety Occupational clusters, representative of the entire world of work 
and ground which 3 career education can be designed, were adentitied by the LOS. Office of Education. The 15 wmecupational clusters are: 


business and office consunter and homemaking: related 
Marketing and distribution environmental control 
communications and media public services 
CONSTTECTHON heaith 
manutacturing hospitality and recreatron 
transportation Personal service 
agribusiness and natural fine arts and humanities 

resourses Marine sci¢five 


This sugested guide ts one of tour pubbcations develuped by the Department of Agricultural Fducation, Coflege of Agriculture, The 
Pennsylvanis State University. ass result of a progect entitled “Career Education in the Natural Resources." The Project was funded under a 
erant trom the Division of Vocanonal and lechnical fducation, Office of Education. US Department of Health, Education, and Welfare. 

This prowet srew out uf 4 teed for materials offering strategies for implementing career develupitient programs in the field of natural 
FeMmurees, Part ot une vecupational cluster area. Although there was an abundance of information concerning vocational development 
theories, there was an apparent shortage of materials offering strategies for implementing these theories inte operational prograii. This votd 
Was causing considerable frustration 10 practitioners who sere attempting to design and implement plans for career education. 

The purposes of the overall projet were: Cf) to develop appropriate curriculum guides in the natural resources AE RET ot 
sequen tally-deseloped education program offering cafeer awareness, career exploration, and job preparation, (2) to acquaint educational 
feader stip in all states with the curriculum tistertals resulting from this project and promote their use, and (3) to disseminate in the states. 
copies of the curriculum muatertals produced in the progect. 

Regional Workshops were held dunng May and June, 1973 m nine of the Regional Offices of the US. Office of Education in the following 
“ities: Hoston, Phitadelphe. Atlanta, Chicago, Dallas, Kaneas City, Denver. Sun Francisco ocd Seattle. Phese meetings were attended by more 
thant 304) classroom teachers. guatanee counselors, school administrators, teacher educat.- apd state education department personnel, who 
Were acquainted with the outcomes of the progect. reviewed the guide, and were instructe. 6 effective usc and unplementatsen ina kycal 
Program. Participants made recommendations for improving the guide and for the purpose of 4 ting the wide varigtions in needs and practices 
dcros the country. Phese recommendations are reflected in this final document. 

Occupational preparation programs at the secondary level are deagned to asust the student i converting his occupational preferences into 
tedhity, igure 1). Specific otyectives include helping the student to: : 

wy. Develop plans tor implementing his occupational preference. whether it be entenny work or continuing on for further edinscten a2 
framing 

2 bsecute these plans by appropriate course work and job e\perionce. 

V Obtain catry bevel job skills and-or entrance into further education or training. 

Phe guidance program as well as the curriculum, must receive specu! attention. Students need to be reminded of the necessity fo master 
certain currteuir experiences in order to be qualified tor employment. Those planning formal education beyond high school must be made 
aware of the requirements for entering such programs 


Other curriculum materials resulting from this project are: 
Natural Revesarces and Career Awarcness 
A Teacher's Guide for Grades K-6 
Exploring Occupations in the Natural Resources 
A Student Resource Guide for the Middte School 


Natural Resources Technologies 
A Suggested Post High Schoo! Program Development Guide 
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Carcer Kducation. From U.S. Department of Health, Education, and Welfare, Office of Education. Career Education. A Model Fur 
Implementation, Draft April (978 


ACKNOWLEDGEMENTS 


{hus curriculum guage was prepared by dame th Mortensen. instructor mm Agricultural Fducation, the Pennsylvania State Cnneraty, with 
assistance from the taculis of Pie Ponmssivan Soate Conversty's Pepartinent of Apricultund Education. Phe Propret Advisory Comimittes ts 
evtended the sincere apprecadion of the authors. Apprecmition is ato estended to William Keradt, Projet Officer. und  Newle Hunwcker, 
Pducation Prowiant Speculit, Agrbusnes and Natural Resources Qecupations, US. Office of Fducation, Bares of \dutt, Vecatiomal aad 
Teahiteal Pducstion. tor chet dacction during the preparation of thr guide. 


Project Advisory Committee 

Mrs fleanor Bennett, Comersatian Education Adviser, Bureau of General and Acadene Pducation. Harnsbury, PA 17126 

Mr of Raymond Brust. Adminstrator, Amerwan Assccution of Nursersmen, Ine. 230 Southern tutking, 16th and H Stree. VW, 
Woashnaton, DC 2H 9098 . 

Dr, Robert 1) Herr. Chairman, Agriculture Department. bastern Lancaster County School District, Route Tdand Power Road. New Hotlind, 
PA 17887 

Vr Civyde Wo Elitvhs, Director, Natural Resources Insatute, Ball State University. Munce. IN 47306 

Mr Walter D feske. Chiet. Education and Pubheations Branch. Soil Conservation Service. O08. Department of Agricultuns, Washmgton, DC 
2280 

Mis Barbara Provost, Asustant Supermmiendent, fducational Services. Office of Riverude County Supermtendent of Schoob, How 969, 
Riverside, CA 934i) 


Professor Howard Sadmes. Chairman, Division of Agreulture and Natural Resounes, State Casveraty of New York, Agricultural and Lectintcal 
Coffeae, Catleskill, NY 12043 


Project Staff 


Faculty and scant ot the Deparrment of Agricultural Pducation. Phe Penns lvants State Univeraty, contributing to this propect were: Dawid 
RoMeChy. depertinent head: Rivhard Po Stinson, propect director: James HH. Mortensen. asustant project director: Robert f Sales and Gearge 
C. Ward instructor and A Ronald Attarian and James ©. Nohob graduate assistants 


Chapter 


iV 


PORLWORD 


ACKNOWLEDGMENTS 


TABLE OF CONTENTS 


THE CURRICCLUM 


OUTLINES OF UNIS 


CSEOP THIS CURRICUECM OCI 
CAREER PDUCATION IN NATURAL RESOURCES 


The Career Development Comept 

Ovcupanion tn Natural Resources i 

Psgucal Activities Performed by Natural Res sUUeS 
Workers and Technicians 


BUTE DING A COMPREHENSIVE PROGRAMEIN NATURAL RESOURCES 


General Program Considerations 
bascults 

Student Recrunment bee Ob & bie 2 ek @ 
fevtinoks, References, and Other Instius tw Megat 
Prbracy 

Advisory Committers 00 0 ln 
Sowntstts and Fevhinical Sacketies er feuds Asmivnithins 


ry 


Curnculum Content and Relationships 
Natural Resources Mechantes 0 0, 
Supervieed Occupational Work EQ perierce 

Youth Groups : 
Suggested Continuing Study 


ee) 


Awe. F a A WY Rate ee oe i 
An ‘Quahty ( wntral ; 
A Pollution Sampling and Monitoring 
A Pollution Analysts OR Ad 
fish i= 'e's Bae 4 
fish Management 24 
inh Hatchery Techniques 
PateMiy (. 2 aod @ wlelce Wee ee we ee ow Bd ea ew 
Management of bined Reusurees Ss ie? ce ae 
torest Dscaw and Pest Control 
tire Prevention and Control 
Land Use Planning , 
Plannsng and Zoning 
Land Measurement 
Surveying. 
Minerals and Mineral F- ‘uch a 
Mineral and Mineral f- ue! Reunites, 
Introductory Mining 
Mining Area Restoration 


Range 

Recreation 
Recreational Use of Natural Resources 
Natural Resource Recrestional Business Aspects . . 
Development of Summer Recreation Arcas 
Development of Winter Recreation Areas 


«6 «© @ «4 


Soil Mosphology, Formation. and Classification 
Sail Conservation 


Water. wl, 


Water Supply 
Wastewater 


irrigation Water Management 


a 


Surveying Wildlife and Wudife Cover 


ve / vii 


eo 8 @ 4 8 


- 8 @ «© © © © = © «© 2 0 


Rad ee wee 


SRRKAWA~w IS * 


TABLE OF CONTENTS (Continued) 
Chaptet 


Auxthary and Supporting ( ets 
Einployabilrs Skalls 
Supervincd Occupatrtal Work & auciend Programs 
Developing Leadership fhrough Youth Organizations 


Vv PACH LEES AND EOULPMENTE 
General Planning Considerations 
Stggested Audtovisual fquipment 
Suggested Laborstary Fguipment 


Appytatis cs 
4 SELECTED UISt OF EEND AND REFERENCE BOOKS 
# SEULCEED EIST OF AUDIOVISUAL AIDS 
( SEELCHLD LISP OF PROEESSIONAL AND TECHNICAL SOCIL THES AND ORGANIZA PIONS CONCERNED 


WITH NAEURAL RESOURCES 


Vitt 


65 


649 


USE OF THIS CURRICULUM GUIDE 


Pie pipes ot this carrteadut sutde ste provide a model plain to befp public high schouh and ates vocationaletechnical schools to HUStiaty, 
ef evaluste and improve. mufunif tesine occupational preparation proetams Hoas duected toward and intended ta be used fy schol 
sditttisttaters. curriculum planters, vocational imatrus forts, ooatischors, sind ael¥inors sontmitivog members. . 

Phe xatde prevades unst curtines witth singtestad behartonad objectives, hurning activities, and refetenovs: a sequence ct sateen Cauca eet 
eftorte, discuesion of eseupational opportumitios, tculty. student wsrvies. the fibrary and tts ses and 4 selected list of seenutic. trade. and 
téclimecad soc attics 

The vuate provides a starting pout top school adiuntstratots and teachers ft offers a carmeufum fun which, wath the and of an advisory 
eenimirtee. can be maditied fo meet parthuler needs and ubyatoes. pecouiing administiators amd teachers to instite ao currecufum with 
TTIW RCL ahead Het program meeting its obyctives Pts suide cat be awd for prepaiatory occupational propraits, cvupatainal 
work experince prostate. and for upgrading personnel Abhoueh the mdicated feved of omstructien as high sched rhe cuthised anuts can be 
aed alan viade fesed whore students can benefit from thent Some ututs nay be uidapted tor use a training employed adults 

Phe cunde serosa snot purpose df educates teachers because it dasa ceherent and authoritative source of infurmation which istructas 
Of natural pours prenanns ond departiicat heads often need 
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Chapter I. 
CAREER EDUCATION IN NATURAL RESOURCES 


THE CAREER DEVELOPMEND CONCEP 


the central purposes of cducathen wie te prepare the saune fo 
d0COPt Che reais of eonstrachve pathways to sdulthood. ta help 
them enter these pathways sinceatully, and to seat tiem im 
Tindiiy person roksance in the ite options avathsble to them 

One ot the pools toward wtich the educational system must 
Wireat itsclt ots tie prosade far every student the OPP ITEUTELY fey 
aequde the shill whats well allow ham to make a fivelthood tar 
fimeclt and ter tus future Lamify, regardless of the bevel at wita di he 
eaves the edtaationdl system. Sach skills ate not confined to the 
manipulative skills thes tre ad those by wha ane can use fis 
capeladttics an activities which conmtethute both to indivadual tuft 
MANE arid tee secte th 8 Hiesettonance and prepress 

fue make publ educahen colevant te todas ‘s needs and the 
nevds of the future. Che schol pragram should be reviewed. ft is 
becoming increasingly evident tlt public education must be 
tndwd arind the Meme ot career development Only throwst 
saith cnipbos mens can ous cstizens gequise the sett tultitiment and 
tinanes] independence that ure eeentud in a sound democrs te 
MN ATE, 

Career Ahusation hog comprohenave, sp stenutic. and coheure 
Plan oft instruction that will provate cach student the opportunity ta 
Pan and prepare tor a mesningtul and ainteing role asa working 
Member of soutety. Vo fatal career education eftart provides 
INstracthen for indivauais at cach starve in the htelong procers of 
eateer development for chinentan and secondary education, 
erades kKanderaten through Pl. the ettort mist anche a strastur 
ing ot Han stibavets deounmd the theme ot career opportunities, 
tequmemtents, und rewards im the world of work in elementary 
shoal students are informed stot whe people work, the wade 
mnee at gobs ain aur secatty. snd die podes and respuirements 
involved. In the onddle wha saadents evplote wera specie 
dlusters of cusaputions through handvoun experence and teld 
observatiett, as well as dassroom metructian They are asested in 
seckcting gn occupational area for further speculation at. the 
sccamdury schoof devel. fa high school, each student stud be 
permitied ty puswe hus wheted occupational area, with any of all 
of thice protesavely anented ofyectives  mtensive job prepsra 
then for entry inte the work of work instedistely upon keaving high 
schoo, preparation for technical powtaets through postecondary 
occupabundl education. of preparstion fur profewonal careers 
through college education. 

Those students preparme for postecondary occupational 
education or fouryear callege entry mud be provided with ducers 
of ocedpational caperiences, inctuding work experience “here 
freethle, with the academe sabyect areas beng related to the 
Motesond aces for winch they are preparing. Students engaging m 
spectalized rab preparation must be provided with baae academic 
skills casential for fwiher education. Comequently. every student 
will leave the «stem ath af least entrydevel jb kits and with 
faciity in hase academic subyects sufficient to enshle entry into 
turther afaeation. 

Sound career eduvation net only provides job information and 
ski dewelopment hut alo helps students to develop sound wark 
attitudes whah invelye the perwnal, psychohga gd, soc, and 
ecomamic dgmficance of work, Extemdve guidance and counscting 

ivifties muss be provided to assist the student os developing 


sl? awareness and mm motchine his interests and atutitees to pow atial 
edredrs. 

Phe opportunity tor placement in an enti -fevel potas further 
education is provided for every student. Phas. comprehensive career 
education tcludes 4 sequentially developed education program 
offering cateer orientation, careet explorauon. and ob preparstion 
for afl students. A musur benefit is that students) performance m 
baste subwets soll probshly improve as the entire ctrticulutt is 
Made relevent and more meanmetud by heme tovused und unitted 
around cateer education. Intensive puddance and counwhing assists 
students in development of wit confidence and mature personal 
atisttudes, Guaranteed opportunity tor placement assures that the 
educational system will asume responubility tor the development 
of every stadent, Mahe provides vissble evidence for accountability 
mi the program, 

in summary. cancer education ms deugned to give every 
youngster a gename career chose and the knowledge and occupa 
Gonal skills necessary to support it, Carcer education ws net merely a 
substitute fer “vocational education” of “genera! education” or 
“college preparatory education”. Rather, it a blending of all three 
Into an entirely new curscalumt. The fundamental concept of carcer 
education is that aH educational experences | curntculum, instruc: 
tron, afd counwhnye should he geared to preparation for ecu 
fontie independence, personal tultdiment, and an appreciation of 
the digmsty of work. 


CAREER EDUCATION IN THE SECONDARY SCHOO! 


The career development program af the woondary sctood level 
woesplorstery snd prrparstery in nature. The program sents 
studen{s in converting they vaattonal preference mio reatity, 
Specific obpctives are: 

1. Fo explore in depth and train in a elected accupa tional 
cluster leading to entry-level shill in one occupational area 
and providing a foundation for further progres, heaving 
open the option to move hetween chisters if desired, 

Ta improve performance m) base subject areas by making 
the subject matter meaningful and relevant through 
unifyag and focuang it around a career development 
theme. 

3. To provide guidance and counseling. 

3. To amet students in selecting an occupatwaal 
specialty with the follawiag options: intensive job 
Pfeparation, preparation for posteccondary technical 
programs, or preparation for a four-year college. 

bh. To prepare for employment and/or further educa: 
thon. 

6. To ture piscement of aff students, upon fraving 
school, in: 

(i) a gob 
(2) Postecoundary occupational education pro- 
gram 
(3) a fouryear college program 
4. To maintain anoually revised records af all terminates and 
gtaduates in orders te tac the resulting information for 
Program revision gad iuproversent. 
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Phe pargneee of (line curmtculum gunte iy fo stiggest 4 model plat 
tert woondary sched and uses vocational techttcal wheels te start, 
ar eealuate std improve, Gatevn edin eon an tlie matural resources. 


OCCUR UTONS EN SAPCRAL RESOURCES 


Natural resources are all of thw noturaily occurring maternth 
“tmature having human utility on safae. Pre fer matured rescttrees 
aidudes an all thee femis. sah water. air pent dite, sett frasian 
animal lite. sunhele. minerals, amd mineral fucks. amd spiee on Lind 
am! ca call surfaces, 

fhe Puneet on Satural Resources Sarnce of the Nathottal 
Research Counc detintes renewable tating) resources as thse parts 
af nign's enviranment that aie useful te fim and that, theragh used. 
have the potentialer bone munca an rmproked in quantity of 
quality op hoch. 

Some onaturd resus are momrenewalde. Phe mineral 
materls which make Gp portions at the esrtfi’s cust, when timed. 
ainnet be repheced of acaumufated again at any forescedhe time in 
the future Space on Lind es another: darrenewable resutve. 

Prenmainis upeut qaitural cesadirces are growin at a tremendous 
nite Hy the yeas 2000, timber needs are expected to double and the 
demat tor wader wrlf raple. Water conserva amd mamagettent 
Ht dec oni aloe impertant und mere people wall tive fo help wach 
the ask oot praentiy suengeme the water Demand tor outdaat 
fesfestian mas increase as nigel as eteft-tokd by the year 2h, 
fitese trends aff mean ntcreased career oppertunitics for prepared 
tidestdinds Wall the present cammunmtent to environmental im: 
provement, thete as dikely te be ua capa change in previeus 
cmiployateat trends amt natural reseurces sccupations, Phe effective 
detind tor skilled workers uta fechotciene to gsaet the professontal 
Worker can bea Nites ted fo rene partroubarly rapadly. 

Adie? the satis of trends in cmptes caicnt in natinad resources 
eccupelte a de the federd budget for tied sear 1972 EC se tides 
federal eNpenditures in the tatural cosdices categers ot 4.24 billion 
defiers as compared to tical sear $970 tasboutly of 240 bilhon 
dudlurs und tieal sear POS cuthy of 1.68 balla dott! These 
tarures de itet atedade expenditures ot 334 million dulbirs under the 
category of aettcutture and rural development for acrtltarad fans 
and wates sesmutee pomtams Phe federal government's stated 
Seninitnient fo ethinoamennil improvement feads to the expects 
Hon oat a eentitied upward trend i expenditures for matarat 
tewniroes Ineduded in the procted tederal outlays gre tands for 
eeattts for Waste treatment iaedines. Pramed workers and tech 
mans will be needed fo opwtste these plants, 

State and foval government! espendinises for mstural rewnirees 
Programs fuve been rig and Chis trend is expected to continu. 
The 197) Munapower Neport of the Prevent indiwates that 
between 1957 and 1964 there was a 34! percent mereave in the 
number of peopie employed by thy tederal government m natural 
resenrees oosuputions. in that aime flyer permd. there waa $2 
Percent iefaase tf cinployticad nn initaral resaufees occupations by 
stale dosernments utd 26S percent un fesse in sucit emptlos ment bv 
fiscal everest tits 

Huanes and sidusiry also are reactmg to the public's demand 
for eavironmental improvement, and will fikely a@eresse employ- 
Mest m natural rescurces cevupatiunsa fur esaniple, there is 
increasing pressure for rehabilitation of stripmined Isnd. and this 
generates a demand for technicians. Fractment of sediment control 
ordinances by the Mates will incan that developers and builders will 
need to employ people tramed in certain aspects of satural 
MULES Mis taement. 


1 vccutwe Office of the President. Office af Wanasement and 
Hudger. fhe 0S. Budget wt Bef. bivcad Your 1472, January 1971, 
US Government Pnoting Office. Washuagton, PC. pp. 36-99, 


2Untied States Department of Labor, Menpower Report of ihe 
Prevideat. Apr $974, US. Government Printing Office. Washing 
ton. PC pp, 166-170. 


ixtasicd descaaptans of sclested jobs within: caeh of Uke 
Audited sesatirees accnpationel aras ase prevented in the publica: 
teat, daphne Occupations tt the Natural Rewnaovs, A Stadent 
Reyoutee Guade tor the Middle School tt us not feasthle to itehade 
docuptiens af die jab giles an dus publi anon. Rather an atempt 
has heen muide to fat fob tithes for cach level of cniplas ment widan 
each tratural pesaunee occupational area, dite list that follows fas 
feet vftecked fw cdacsiogs and fe cinphovers. Uhe tithes differ it 
suite geapmephtc areas, and may he subject to change as work 
changes and ew positions ate creatcd 


AIR 


Party Level 
Ag Pollugan Contial horker 
Shitied and Pechnical Level 
Air Momitoring Pechnivan 
Smoke fester 
Comphance Section Pechnician 
Pnygacering Section fechaiian 
Protesstoma bevel 
Ag Pollution Control Supervisor 
Arr Poltuteont Control Meteorokaint 
An Poflution Contra Cheatist 
At Pollution Control bngineer 


LISH 


Intrs fevel 

fist Hatchery Worker 
Skilled and fecha Level 

fish ft asmer 

frog Larmer 

Athystor barmer 

Crab farmer 

Conservation Patrolman 
Professional f evel 

fash C obturist 

lish Hatchery Supermiendent 

fisheries Scientimt 


FORESTRY 


fntiv Level 

Tree Plintes 

Tree Pruner 

free Sprayer 

free Sureon's Helper 
Skifled and Trctinical Level 

forestry Ae 

forest Technician 

Woods Supervisor 

forest Nursery Technician 

forest Cruiser 

Logetig Operations Inspector 

Vorest Warden 

Senoke dampers 

Jump ster 

Suppression Crew Leader 

tire Lookout 

lire Warden 

Pire Patrolman 

Vorest Five Fighter 
Professional Level 

borester 

borest Fatomofogist 

Consultaig bosesier 

Forest Fxsminer 

Vorest Supervisor 

Research Forester 

Forest Dnginect 

Forest Feologist 


forest Ranger 
Stivecult uratise 


LAND USE PLANNING 


intr bevel 
Suvesor’s Asastunt = Rodinan 
Survesar’s Awnstant | Chainmen 
Skilled and Fechinical Levet 
City Planning Aide 
Urhan Planning Technician 
 foning Inspector 
Zoning Fechatcun 
Protessonal Level 
Chiet Plunner 
City Planning tf agineer 
Urban Planner 
Reytottal Pliner 
Land Use Planner 
Architectural Pngineer 


MINERALS AND MINERAL FUELS 


Ents bevel 
Minute Area Restoration Worker 
Skilled amd fectnical § ewed 
Open Pit Mine Conservation Inspector 
Mining Area Restorapan Pechnician 
S.aut 
Protessional tevel 
Potrateum Geologist 
Mincrahogest 
Coetstogast 


RANGE 
tntry Level 
Pest Contral Worker 
Sprayer 
Skilled smd Pechoscal f evel 
Range Aide 
Ranve Altotment Offtetal 
Runge festinictan 
Protesssonal Fevel 
Ruaye Manager 
Range Conservationist 
Range Scientest 


RECREATION 


Pantry Level 
Grounds Keeper 
Park Caretaker 
Park Worker 
Skifled and Technical f evel 
Kesreation | amt Manager 
Dude Ranch Manager 
Hunting and Pishing Guide 
Recreational Development Technician 
Fish and Game Club Manager 
Winter Sports Manager 
Ski Patrolman 
Waterways Patrolman 
Professional Level 
Pask foreman 
Pork Naturalist 
Park Superiniendent 


SOIL 


Entry Level 
Suarveyor's Assistant Rodman 


Surveyos's Assistant 3 Chainman 


Skilled and echnical Level 
Soil Conservation Ake 
Soil Conservation fecha 
Laginesring Technician (Soil Conservation} 
Professional Level 
Soil Scientist 
Agrogcohatist (soil mapper. soil surveyor) 
Soil bertili'y Papert 
Sol Hactertoh gest 
Soil Conservationist 
Drama Design Coordinator 


WATER 
Eatry Level 
Water Piher Choaner 
Wastewater Disgnrsal Worker 
Skilled and fechmical Level 
Basin Operator 
Iriieator 
Irrization Technician 
Watershed Fender 
Public Health f ngineering Aide 
Sanitarian Aide 
Water and Waste Treatment Plant Operator 
Stream Sanitation Technician 
Oceanographic Technician 
Ocean Water Pollution Tectinisian 
Oceanograph: Laborstury Technician 
Protessional Level 
Drainage Design Courdmitor 
Irrigation Engineer 
Limnologist 
Water Quality Chemist 
Geafogical Oceanographer 
Pubhic Health Bacteriakygist 


WILDLIFE 


totry Level 
Game Fram Worker 
Skilled and Technical Level 
Gam keeper 
Wildlite Conservation Officer 
Animal Shelter Keeper 
Wildtife Technician 
Game Warden 
Game Propagator 
Professional Level 
Wildtife Ballogist 


Graduates of this vecupational preparation program may be 
expected to accept dulled worker positions. Some people with 
expenence may enter the techaical positions. 11 1s assunwd skilled 
employees will advance on the job to higher positions as a result of 
e<porenee and further study. 

After a natural resources program has been estubinshed. it is 
recomunended that sdditivgs) in-servive education courses be estab: 
shed for the graduates and other interested adults in the evening or 
at times when they can take them without interfering with their 
work. 

This program is intended to provide the edacation af skilled 
personnel who sre capable of performing many tasks requiring 
special skill, and who are confident in theirs abiltties. education, 
conipetence, and judgment. 

Adsumistrators, tea: hers. and guidance counselors planning to 
uittate a iatural resources exploratory and preparstaial program 
should be aware of tar specinl afrilitles required of skilled workers 
and techsicians and the nature of the taska they may be called upan 
ts perform, 
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JA Funrtoxt Provided by ERIC 


TYPICAL ACTIVITIES PERFORMED BY NATURAL 


AIR 


FISH 


2 
. 
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RESOURCES WORKERS AND TECHNICIANS 


Inge ct cadustrut sites, enforce fiws concerning air 
pollution shatement, meestitate complaints. 

Awist enuingyrs with preparing plans, testing equipment, 
and selecting monitoring focations Conduct am quality 
tests ina Laboratory. 

Maintain dary records on results of uit quality fests. 
Assist with the operttion of air quality monitoring 
systems stateside of focally. 

Conduct demonstrations of ai monitering equipment, 
work with the general pultte. 

Maintain a fibrary of technical fiterature and) provide 
meteorological advice and operate a program for the 
prevention of ag pollution ememencts. 

Mork with industry and municipalites to abate sir 
pollution. Measure pollutants in smokestacks. Testify in 
court off fegal disputes. 


Care tor and feed fish ata fish fuatebery: prepare tanks for 
spawning and dean tanks; ov °° the fish spawning 
activides: regulate tank environh tid sont fish accord- 
ing tosize. color and species, 

Operate futchery equipment and fucthties such as pumps. 
stetes, aerators, Mowers. trucks, ponds, tanks. dams, and 
PAceMU YS 

Count tah, take fish orders. load fish for transport. and 
deliver them. 

Seledule truck shipments. 

Watch tor disease syniptomns: carry out prescribed Ureat- 
meti{s. 

Maintain propagation records. 

Ue scentifie techniques to study the fife cycles of fish. 
Study the natural habitat of fish, including natural toud 
supplies, shelters, and natural enemies. 


FORESTRY 


wt 


Mark, cruim’, thin, and prune tees. 

Plant tree scediings. 

Patrot for tires and fight fires. 

Observe. measure, and write down information. such as 
the kinds of trees. how much haumber certain groups of 
trees will produce, death rate of wedling trees, ete. 

Use staff compass and chain for measuring and mapping 
areas, ; 

Enforce rufes and regulations of recreation areas and 
snswer questions about the farest and sis wildite. 

Collect and report on the readings of instraments, such as 
the rain gauge, thermometer, siream flow recorder, and 
sui] moistre gauge. 


LAND USE PLANNING 


Review applications for building and osc permits for 
conformity to regulations. Investigate fand and building 
uses for sufety and compliance with existing laws. 

Awast in the collection, organization, and analysis of data 
required in the development of sew plas and zoning 
repufations, 

Work with buibiers and other fsnd developers to utilize 
results of research projects. 


MINERALS AND MINERAL FUELS 


Falore open pt mining laws, {ill in and close old mines. 
Help miners stop pofistion. Werk te stop mine fires. Make 
Stream surveys te see that stine drainage waters aro aol 
polluted. 


3, Assist: geologists in determining seas having potenttal 
sources of minerals or mineral fucts aad mm estimating 
quality and quantity of deposits found. 

4, Check facilities a1 gas and of tiekts to see that they 
comply with regulations. Check to detennine that gas and 
oil by-products are not pothiting Lind or water. Check for 
fire hazards. 

RANGE 

1. Determine the number and appropriate type of fwestock 
to be grazed and the best season for gracing. 

2. Restore deterivrated rangebind, Mamtain sod and water 
conservation practices. Plant grasws and trees. Control 
brush and predatory anmmals. 

3, Operate farm machinery, check fences, tight fires, and 
work on fire prevention programms 

4. Monitor brush coatral and brush removal programs. 

§. Assist the rings manager to establish grazing plans. 

RECREATION 

J. Supervise the operation, maintenance, and appearance of 
publtc areas. 

2. Carry on daily maintenance tasks (lindscaping and other 
cultural practices). 

3. Assist in budding roads, campsites, trails, and other park 
facilities. 

4. Entorce safety regubations fer public well-being. 

§. Act asa guide and/or patrol man. 

6 Supervise the operation of a campground. 

7. Offer assistance in sport hunting and fishing: advise the 
hunter in his selection of equipment. 

8. Enforce swimming. fishing, and boating safety Laws: 
investigate water-related accitents. 

SOK 

1. Assist in the application of sail conservation practices, 

2, Conduct demonstrations and tours on sot and: water 
conserva (iON, 

3. Advise and assist Lind owners and munagers if carrying 
wut sail and water conservation plats. 

4. Gather and assemble information from farms, ranches, 
municipal watersheds, construction sites and other loca 
tions on past and present land use, apparent water 
management problem, and severity of erosion. 

5. Help develop inventories and evaluations of natural 
resource data. 

6. Assist the Soi Conservationist in preparing conservation 
plans 

WATER 

J.- Investigate sources of water pollution in watershed areas. 
Operate equipment to determine pollution levels. Advise 
on corrective measures, Submit reports as official records, 

2. Conduct technical surveys and field investigations on 
water supplies for use in connection with current und 
future neods. 

3. Make safety inspection of reserveirs, check water flow 
inte and out of a reservoir. Issue water us permits and 
licenses. 

4. Check wells for quality and safety: issue permits for use 
of water. Advise on how to prevent sad/or remove 
polis tants. 

§. Maintain and separ water treatment equipment: read 
meters and gauges and record data. 

6. Assist in the study of the ocean Gumtents, movements, 
shorelines, and marine life. 

7. Cantrol gates and gate and needle vilves in aqueduct and 


dam to regulate flow of water to mwuintain reservoir 
elevation. intigais fickds, supply water power ta operate 
turbines in hydroelectric piants, and for flood control. 


Mauitain farm machinery, buildings, and tactiittes. 

. Patrol assigned areas to prevent gasie Low vaodatiotts, 

9. Investigate reports of fish and game Liw vielations and 
Insde Waritys and citations, 

10, Work with the pub to eypliam fish and game Laws. 

Hi. Assist an the collection. organiation, and analy stsct daa 
reaquned for wildlife research, 

P20 Check Runters inthe field and operate game tte. Sine 
stations Jfomg highugys. 

13.00 Give conservation fectures to camps and sehen, give 

Training! sesstons to sportsmen, 


WEEDIIFE 
[. Ratve panne heh and other wildtife 

o. Gather eees for artical imeubation. and transfer young 
To reurine pens. 

% 0 Release anumuals and birds in desgni. cd ares 

4.0 Lake gaine counts. determine sume best sated for an 


x ~ 


alata. 

So Drage game i overtowked sreas 

6 Uw equipment to plant. fertihve. and cultivate cover and 
feld crops. rune trees and shrubbery in gante cover 
tes. 


Chapter il. 


BUILDING A COMPREHENSIVE PROGRAM 
IN NATURAL RESOURCES 


GENERAL PROGRAM CONSIDERATIONS 


Ao tufer component of career education is vecanamal skal 
Traitite that provides s adents. watt speetiic competencies required 
fot stivcesstul entes of reentry inte the accupational world. The goat 
eT Tbs Compontcmt is te mtansmive the qnality. approprigteness. 
variety. and feweds of socutionmal skal framing front which the 
indwatugl wan chow Such training must be detmenstrably related 
to evsting and antiipates oocupaional openings and organtced im 
Wass thar will iow traci opportunites te change with Ue needs 
of sankey, 


JOB OPPORTUNITES 


Mans stete: education departments assemble kibae market 
Information whieh ws vatushte to food schoal districts and other 
oct palional frame avencties that canbe used ta aimprove decisions 
fegatding lone cones planning of occupational preparatian programs, 
Write to the Shae Director of Vocational bducation im sour stite 
tor this internation, 

Heomust be emphiusved that state fabor market information 
does met reptace pudement on the part of focal program planners. 
They will need to bias state manpower information with locally 
developed of known data. Kath sources of mformution should form 
The has fer evaduatime the direction of evisung and planned 
progr ans 

Phe followin steps may be employed te survey dawal pol 
IPPorruMties an seheted natural resources aecupationdl areas. Since 
ifty miles is conudered the maximus commuting distunce for an 
entry fewl poh, the survey considers supply and demand data within 
4 SQ-inike radius of the sctoad, 

ft sing a map of your state. draw a circle havimg a SCemily 
radtus with the center ac the proposed school ate. 

Cang industrial directories, trade directortes, state and 

federal duectones, town directories. telephone dirce- 

forges. and personal directories, make a fist of card fife of 
major state. federal. and private employers of workers in 
the identified natural resources area(s). 

3, interview the potential employers of natural resuurces 
workers. 

4.) Prepare a table isting the number cf full tame and 
seasonal employees by worker or sulmanagerial fevel 
position, and job classification. 

§. . Prepare a table fisting the number of full time and 
sgasonal job openings by job classification in the survey 
afet for cach year. for the nest five years. Note that 
Population increases by about 2° annually and employee 
turnover sahour 10 annually, 

6. Prepare 2 table indicating the enroliment the class in the 

identified natural resources occupational area should h. ve 

gach year for the nial five years, Double the employment 
opportunity fire found m number five (47. becasue S00: 
of the students taking an occupational preparation pro 

gram ure not employed in the occupational gree im- 

Mediately after gradustion. Deduct an appropriate per- 

cefitage for that partion of the survey area (0-mife 

Tad} that ix overfapped by a aimifar natural resources 

program im another school, 


te 
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7, Would enrollment potentigh based on pob opportunities, 
yUstty a course in the selected mated resausces area ul 
the proposwd school site? An enrollment of menty 
students is considered ro be the muinimam maniber for an 
occuputianal preparation program, 


FACULTY 


The effectiseness of a natural resaurers ooeupational prepara: 
tos program depends largely upon the esperience. educational 
background, and persanal qualities of the faculty, Instructors in 
natunt resources require advanced professional preparation in the 
dteds they are to teach. With few exceptions they should fraokd ut 
least @ bachelor’s degree with major emphasis in agriculture and/or 
natural tesourees atid vowational education. Ghee shosttd drawe dard 
eNpeuenee ig pavesninent gency or otter oranization directly 
reLited to the natural resources. This buckeround contributes to 
ther understanding of vocational objectives and instractiortist 
requirements, Paculty members with both a theoretical and 
practical background can fying to the program the enthustasm and 
appreciation fur nasural resources that are essential to che program's 
SUCCES, 

in an occupational preparation program, there should be a 
team approach to teaching, with close Haison maimtamed between 
the various staff members. Coordination of chiwes should ty 
discussed af staff meetings. Every classroom teacher tn every course 
should cmphasze. where appropriate. the career imphieations of the 
substantive content they teach. Such an spproach can give meaning 
and relevance to otherwise abstract avademic subject matter. 

Another member of the team should be the tubraran. The 
librarian should be included tn staff imeetings and curriculum 
dscussions whenever poxsible, This important two-way communica 
tor will inform the librarian and the teachers of new materials which 
are available. 

The philosophy of the team approach is to emphasize the 
integrity of the program, The aims and objectives are to give every 
student a genuine career choice, as well as the intellectsal and 
occupational skills necessary to back it up. This can be accom 
plished best when all educational experiences curriculum, instruc 
tion, and counseling are geared to preparation for coonomic 
independence, personal falfiliment. and an appreciation for the 
dignity of work. 

The institatios ntust instse that its faculty warktoad pennits 
time for indivktual and departmental activities as well as the 
supervision of students on the job. Faculty members should have 
approprisie training aids and supplemental material for their 
respective courses and a working knowledge of what others are 
teaching in natural resources, agricufttre, and related course 
conient, 

Not aff of the anits recommended in the program of study for 
a natural resources occupstion curriculum nevessurily require that 
sialf trammed in natural resources teach them. Often faculty from 
other departments might be better able to teach .: pasticular class: 
units dealing with soil might be taught by the ieacher of agriculture 
or earth selence. Units it plant and snimal sciences (forestry, game 

Other potentia! sources of instractions! sasistance might 


Ste mee 


incdude practical demonstrigens by tesaurece persons fram focal 
fatural resouyees aeeiicees and related practitioners 

Puculty imeinters should be emiouried ta participate in 
aiivities and oftumivations wha fead to persenal professamal 
development. crrought offering refused time and financid assistance 
for in-service trating Phe meservice traming program should: he 
developed te strenethen indrafual weakness, One tetcher mis 
Prov more from summer empbhoyiscrt ay psdiestes, whude sissthies 
should attend formal classes. Maintarmne close contact with 
Practitioners and current fiterature mothe field through specu 
metitutes and conferences should provide ao tists for cunstant 
updating of miuteral tor their courses 


STUDENT RECRUITMENT 


While the effes Hvenees of pox cupatend preparation program 
depends greatly upon the quality of the faculty. the program's 
ulumate objective iste produce high quality graduates ft 1s 
essentinu. therefore, thar the students entering the program have 
certam interests and capabiittess and that thes exhibit evidence of 
my tunity artd seriousness af purpose. Fo permit students to enter an 
secupational program without certam interests and) capabihties 
wwvites failure of the student or of the program or both, catises 
diullusionment of students and them Jamilies, and asa diappotnt- 
Ment fo the sched Aff students amd faculty shoukd be informed 
about the program and the opportunites i provides to prepare 
students fur natural resource occupations. Active recradiment will 
encourage students to apply for admission to the progrant. 

The decmton to enter the program must reflect the student's 
deste to undertake at with ao knowhedge of its miture and ifs 
potential contributions to the scudent’s occupauonsl aspirations. ft 
saimportunt that students: 

1.0 Want to enter the program. 

2, Accept the fact that it provides an opportunity to prepare 

them for the ovcupation of ther chotce, 

3.) Reahve that supervised ov cugational work eaperionce iss 
Necessary and importim part ot the program. 

$$. Are willing to devote the time and energy required to 
undertake the program including Ure supervieed occupa 
toonal work experience. 

§ Reasonably espect to) weure employment successtulfy 
upon wriduaten. a ta undertake a techmeal of protes: 
sional natural resources curricula, 

A penonal intermew with olf applicants to the program ts 
recommended. Pvidenee of aiterest i a qatural resources occupation 
nay best be determined in an interview 

Counseling students for natural resources career educatny: must 
be based on the cvatuation of all the pertinent information a jatleble 
and the judgment of the guidance personnel! of the whoul. Th aterest 
and aptitude for the natural resources ogeupation cach udeot i 
aspiring te enter should be carcfully evaluated. 


TEXTBOOKS, REFERENCES, AND OTHER 
INSTRUCTIONAL MEDIA 


Texthooks, references, vistial aids, and other instructional 
fesuurces are important tools of the teaching profession. They must 
be reviewed, supplemented, and revised constantly to reflect new 
~ developments and trends particularly those being adopted by 

industry and public agencies, Teachers should be aware that there bs 
often a timelag of several years between research findings and their 
application and adoption mn practical settings. 
L. The suggested texts and references lied for euch unit have 
, been caretully lected tos apprapriateness. It should he noted that 
any Hist quickly becames outdated and a teacher must evaluate new 
matertal remularly. 


fefors undertaking ¢ program m natural resources of any anit 
contained moths putde, tto1s urged that the instructor become 
familar with the texts and references listed here and any new ones 
avaiable. The instructor should alo study noe-teat material such as 


ees ieaeinns lol a cperneet eatin Fhe inetructor ait then be in 
position te whect test materials which serve his particulur needs best. 
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Departures from teaching the traditional courses are creating 4 
need for new tnd different fhowks and references. In many cases, it 
will fe necessary for the teacher to develop fe own teaching 
itaterttls, Hai may be necessary for students to read frome tienty 
different sources rather than to have one awigned tevt. 

Students should be encouraged to uw the bbrary te fowk up 
materials and to become acquainted with sources of information. in 
2 changing technology. Krewing haw fo find intormataon ts as 
Mportant as kAnowmey tacts. Some ches asigaments in the bbrary 
dre Necessary to tamilianze the student with its ase. Pl sucedss of 
the wraduates of this program will depend in barre measure on Crear 
ab.iity to keep abreast of changes in the fivkd. 

Visual aids are of major importance momany teaching 
Situations Ho othey are effectively used to campkement and supple 
ment clisstoom and febaratory espertences, An instructar should 
select those visual adds which meet his teaching obgcuves. All visual 
aids should always be previewed and should be unteyrated with 
quuree maternal. 

Innovative instructional techniques should be thoroughly 
studied and perhaps tested before being und. A flexible program of 
considered experimentation will often add new dimensions to old 
courses and develop improved teaching methods. Hy expermienting 
on a iinuted basis before full implementation, the metaral resources 
currtcutum will not be scriouly imperiled by ninovabions that are 
good in theory but poor in practice, 


LIBRARY 


the rapidly evolving trends and developments in career 
education for natural resources make the library a mandatory tool 
for the program's students, Classroom work should rely on 
library-oriented study so that che students become intimately 
acquainted with information resources and thei ue. TMuisespernence 
hetps the student develop a professional attitude and will serve the 
individual in good stead later ax 4 practitioner. 

Most imstructors have office libraries from which they may 
select materials for student) conferences or for personal foan. 
However, a central fitmary with accessible catalogued reference 
materials is essential for controfied and orderly student use fn 
addition to reference books on all important aspects of the 
development. maintenance, protection, and recreational antiza dod 
ot natural reseurces, the litrary should contain current magazines 
Pertaining to natural resources, bulletins and information from the 
local extendon service and other governmental agsacies. and a 
wealth of trade and commercial literature. The (ibrar, should have 
encyclopedias available for quick reference and should mamtain 
inde. material uch as educational indices to aid staff and students 
in locating recent material on specific subjects, Appendices A and 8 
provide lists of suggested materials. 

To insure that the centyal isbrary inaintains the most up-to-date 
materiais, the faculty should keep the head librarian infurmed of 
new bouks, periodicals, pamphiets, and other information resources 
for posse scquisition. 

Similarly, the library staff should supply the faculty with a 
periodic list of receat acquisitions. complete with call numbers. 
Technical and trade journals should he circulated to the teaching 
staff or placed in a reserve asea before they are made svailable fur 
general library use. 

An instructional media center should also be a brary resource. 
Hoth fibrary and staff representatives should review and evaluate 
visual aids as they become available to insure timely and pertinent 
use in classruom situations. References which appear after each unit 
in this guide should all be included in the library. 


ADVISORY COMMITTEES 


Advisory commitiess can assist, the secondary institution 
administration ino planning and implementing natural resources 
programs to meet the objectives of the matstutsmn, the student, and 
the community. 


aceupational programs should include representatives of employers 


and pubbe employment services, scientific or tec inical societies and 
asucotions at the field, und knowlkedgeabl: civic leaders who meet 
with and advise the speculists on the school staff. The committee 
normally consists of about nine to twelve meutbers who generally 
wrve for sone tot’ se sear pertad. The head of the institution or 
the department hea ts ordinarily chairman. Members are appointed 
for fexulir tera, wubject Co reappomtment, and membership should 
GLO so same exserienccadd ade ors tre present wath some new cites 
each term. ft should be remembered that advisory commitice peupk: 
are Dusy. therefore, meetings shoul! be called only when committee 
action can best handle a specific task of problem. 

Letters of appomtment should come from the chief school 
administrator, While the committee tkactions without legal statas ar 
pravers. if can provide mnvaduably assistance to the institution by 
daunting in feasibility study of progtosed mew educational 
Programs, by provading support ta school administrators in obtain 
Ng appropriations and state and federal support to finance the 
Programs, by assisting in the location of work experience ations, 
by surveying and defining the Knowledge and skills needed by 
natural resource workers, and by assisting in the placement of 
prdeltaates (an ports), 

Pins guide, designed prinunily for planning and development of 
Programs in hich sitaols, can be ted by the advisory conmumictee as 
4d starting pomt. modifying st oto meet focal needs. The units 
suggested in this guide can alo form the basis for coures to meet 
the requirements of employed sdalts who wish to upgrade of update 
then skills and technical capabitities, In this way the school 
administration, with the help of the committee and special 
consultants, can effectively initiate the needed program, quickly 
develop it toa hugh level of excellence, and mamtain its timeliness. 


SCIENTIFIC AND TECHNICAL SOCIETIES 
AND TRADE ASSOCIATIONS 


Suentifie and techmieal socteties and trade associations are an 
IMPortand source of mstructional materials and other benefits for 
faculty members and students, These societies, in their pubheations 
and at meetings. prowide continual exposure to the most recent 
developments tn the science and selated technologies, and probably 
serve as the best means for helping persons keep up-tordate in a 
Paruculir phase of science. 

Less conspicugus, hut extremely important. is the support 
which societies may give (1) in helping tu develop evidence of the 
feed fora traming program: (2) in helping to promote the program: 
(3) 1n entisting members’ support for the program, (4) m helping to 
Provide work experience fur students; and (5) in helping with the 
placement of graduates. 


Associations and sucieties may supply resource peaple to speak 
to classes. They also may serve as frosts te stadent groups on field 
inps to study specific phaws of the iidustry. 

Teachers in technical programs should be encouraged to 
become active members of scientific and techatcal societtes in order 
to keep abreast of new developments in the technology and to 
become acquainted with the people in the community who are most 
dctivels interested in the field. 

Farly in them studies students should be required to become 
acquainted with the fiterature and services af scientific and technica! 
sovteties, They also should be encouraged to som those which offer 
student affiliate memberships. 

The following is a selected listing of some of the organtzations 
and associations which are pertinent to natural resources. Complete 
addresses ure fisted in Appendin . 

Air Poftution Control A ssuciation 

American Congress on Ss cveying and Mapping 

American Fisheries Society 

American Forest Institute 

American Forest Products Industries 

American Forestry Association 

American Geological Institute 

Anterican Geophysical Union 

American Institute of Planners 

American Meteorological Society 

American Petroleum Institute 

American Pulpwood Association 

American Society of Photogrammetry 

American Water Resources Association 

American Water Works Association 

Association of Interpretive Naturalists 

Conservation Education Association 

Ecological Society of America 

Entomological Society of America 

Incinerator Institute of America 

Institute of Environmental Sciences 

National Assovistion of Sanitarians 

National Coal Association 

National Parks and Conservation Association 

National Reereation and Park Association 

National Wedlife Federation 

The Society of American foresters 

Society for Range Management 

Soil Conservation Society of America 

Sout Science Society of America 

Water Pollution Contra! Federation 

Wildlife Management Institute 

The Wildlife Society 
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Chapter Ill. 
THE CURRICULUM 


CURRICTE OM CONTENT AND REE ALIONSHEPS 


Pi. curriculum: wide outlines units of instruction basic to the 
Peopatation of indmadaais for employment in natural resources 
ecupations Phe units af instruction outhined in Chapter iV are 
ernived around the natural resaurces occupational areas of air. fists, 
furestey dand ouse planning. oymnecals and romeral fuel. range. 
teefedtion, wat wateo and wildlife 

bach umtt mas be intenctatmged. added to. or defeted, Units 
stittas “Soil Conserntian.” “Permation Water Management.” and 
“Phinning atd Zone. may have amolications fer more than one of 
the ten matunad reseurces occupational areas. 

IY students gre to hate decess te career education that ts 
purposeful, vontinuanys, individualved, practical and attumuble. then 
tity school must teach courses that catt be dsed to hest eet specific 
student needs and aspirations, commuatty development, and labor 
thurket nevds. Phe warrbusiness and mitural resources faculty asasted 
by othe advisory committee members imust shtet approprigtc 
iistructtonal anit te bud a course of study which meets che 
eccupastional needs al the students and the community. 

A course of study fers clase that mivets five Uimes per week 
during a nine month school year mas be orsunized to include from 
fe to ett instructional units. buch unt siouid contribute the 
Masimunm infermuthon, vet dover with other units in an appre 
Prate sequence mporder to establish a welbrounded curriculum. [he 
units aiso may be deed in quarter of sesinster Gailireds of sigh) as 
Mintvourses cr modules. 

Hts eagweted that these amt outings will be moditied in some 
measure to til the needs as derined by focal advisory committees tu 
emphowze fhe important chara teristics of natural resources und 
oscupatiina opportunities inthe regian. Members of the advisory 
commutice, espectlly those repreenian employers, cam assist the 
faculty in counseling amd guiding ach student in attaining his 
individual euals by recommendme the purticukir units and practical 
e\pertenues required for fis career development, the time to be 
apentoon ocuch. and the Liberatory facilities, equipment. and 
tevibwks fo be used. However, che implied fevel, quality. snd 
cuinpteteness of the program should aot be compromised. 

fhe saryenes abilities of students. the varying levels of con, 
petence required in different occupations, and the varying fucities 
and resotitces make it difficult to estabtish a fixed time for any unit 
of istruction, 


NATURAL RESOURCES MECHANICS 


Fducation baw fo the preparation of individuals for entry 
fevel poations dealing with the natural resources involves applied 
mechanics along with knowledge and skills specific to each prob. bor 
several af the natural restates occupatiuns some conmpetetics is 
Recewary if awiting with and/or performing the common and 
impurtaat operations of praceses involved in the selection, opener 
lion, maitienance. and uw of power, machinery. and equipment: 
the construction and mamienance of buildings; the installation and 
maintenance of electrical systems: the performance of the mechani 
val avtividies in soil snd water munagement. and the selection, use, 
gad miitenance of haad and power tocis, 


meee teaarat Fewer mechanics may be CauRht a8 2 separate unit 


<) 
ERIC 


or integrated with other natural resources units such as ane week 


a fri 


eutoof every three or two dave per week. fhe treaiment of ett 
instruction is up ote the ndivedtal tastrietor Many csectfent 
curinudum materiel in the aiedy of agecudtural amd matural 
resources mechanas fuve been prepared by commicroial companies, 
state edinadon departments, and agriculture fercher edtieuton 
departments. Werte the Purector af Vocational Education in your 
state fora fist of these resouroe materials. 

Where highly competent aertcultital mecluntes imetite tors of 
trade and industrad instructors are already offermye ores to 
develop competence in thee mecha areas. its the mgtural 
fewurees instructor's cesponsthility to guide students into the 
ApPpPropriste Mechames units or cone offerings. 


SUPERVISED OCCUPATIONAL WORK FXPERIENCE 


A supersised occupational work experience prowcaim isa plan 
for student learning through coordinated study and cmploynient 
espertence, alternating periods of attendance at school witht pertods 
of employment in covernment business, or industry. The eniploy- 
Ment constifities an ewentia® element in the educational process. 
‘Pie student's employment shed be related as closely as possible to 
some phase of the field af stad) ain which he is engared. 

When a student tests his academic thears tna work etaation, 
study becomes more tneaningiuh The student fearms not onty the 
applied cesentiils of his knowledge and skill, but atso the 
importance ot rehability. caoperation, and gudyment as an 
emplosed worker in fits chosen field. 

Students career choioes are Simulated and shaped by their work 
exprrienees. Should they find ctisfaction in their work, they return 
to the classroam stimulated te learn as much as posable about their 
future career. Should they find through ther work evpertence that 
they ure not fitied to a apeafic area of work. they may deci to 
change their major field of study. This decision may prevent them 
from wasting ther time and money on masguided choices of study. 

The instiugen should permit rekeawd ume tor supervised 
occupational work experience programs. Students atc released from 
school early, or from study hall periods, or allowed to carry fighter 
lass Joads in order to work. Summer work experience is reconr 
mended and should be a mandatory mquirement between the junior 
and senior year. 

Specific empluyment is obtained, 3s circumstances permit, by 
the school with the couperatios af the student. The school regards 
the work experience progrant as an integral part of the education 
prowess, ft is not to he regarded primarily as an varnitg opportunity. 
although aff students while working are paid at the prevailing wage 
scale for the fob they hold, Work is closely supervised by the school 
work program coordinator or teacher of tiataral resources, 

The supervised occupations! work experience program is an 
opportuany to gain dkeetly reisted experiences which make the 
student more desirable as an employee. Many students. as 2 result of 
thes work experience with a partioular establishment, have been 
wffered permanent pusitions with that onanizution upon comple 
tien of their schooling. Cooperating establishments agree, awever. 
fat to make offers of employment which become effective befare 
compiction of the occupational preparation programs. 


- Ssponised occupational edacstion programs provide speciat -———* 


opportunities for the school to maintam close contact with 
employers in the varigus programs. This contact becontes a 


valuable tucreay channel of communication which helps thy school 
tu herp oats knowhedee of spectiio employer needs in the field 
uptodate and af the sane time keep emplovers acquainted with and 
invatved ant the program of the «chou. 


YOUTH GROUPS 


South group actienty should fe animtegnel port of the keardiag 
tor students preparmge fur natural reweurees ocoupay ons Youth 
aap activites can supplement the teaching and make the program 
More Meanmefad to the student. Learning to work within 2 group 
structure is impostunt beacause these students’ will become members 
of business groups. umons. civic and social groups. Phe youth group 
activdy prowides the student with an oppurtunity for group 
idenuty. 

Several national youth organizatains are destuited to promote 
youth igadersiup development as an integral part of vocateonal 
curmuls. Their overall purpose is to gutde the students development 
in the vocational, civic. and occupational areas, The youth orgamza 
trons establish realist vocation goghs lo improve communication 
aitd define the student's role in society through youthplinned and 
duected activities that emphasize individual growth and group 
Parthipaton. Phe future farmers of America (FL A) is the national 
Organization tar students in agibusmes und natural resources, 
therefore, tas discussed here. Vocational Industral Clubs) of 
Amenta, Distributive § ducation Clubs of America, Future Business 
Leaders of America, und future Homemakers of America are some 
af the other goa 4 groups which could serve this purpose, 

FFA 

fhe buture barmers of America (Pb A), the aanonal opaniza 
tion for students in agribusiness and natural resources, includes 
agriculmrs! production. agricultural supplies and services, agricul 
tural mechanics, orngmental horticulture, natural resources and 
environmental science. agricultural products, and forestry. 
taunched at Kansas City in November 1928, the organization has 
continued fo develop rapidly. Active membership is 427.888 in 
7.845 chapters, 

The primary aim of the FFA ontamization is the development 
of ayvicuitunad leadership, cauperation, citizenship, and patriotism. 
Other purposes include: strengthening the canfidence of youth in 
themselves and theit work, more intelligent choice of agricultural 
occupathins, improving the rural home and ite surroundings: 
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encouraging Uri = aproving scRolanhip, providing organized re- 
steational activitic. and supplementing. by means of student- 
initiated and studentaliected activities, the systematic matruction 
oftered to students regularly enrolled in vocational agriculture and 
Natty cxoures cours. For additional information conceming the 
on uzation and administration of the FRA youth orgattization. 
contact National F secutive Seeretars. Puture Tarmers of America, 
P.O. Bow 18160. National FA Center, Alewandris, Virignta 22309. 


SUGGESTED CONTINUING STUDY 


A weondary school natutal resources program cannot make the 
individual proficient in all duties he may be asked fo perform, 
Proficiency comes with experience, practice. and further study of 
specailized problems that may arise on the job, tt ts also impossible 
to predict changes that may arise dug to our changing economy and 
technology. Some form of continuation of study for graduates of 
occupational programs ts necessary. 

Although the student can keep abreast of technical develop 
ments ain the field by reading current literature related to natural 
resources, continuation of the educational process provides the must 
efficient and practical means fur the graduate to add important 
related areas of knowledge and skiff to his initial preparation. For 
the individual not continuing formal education in a post-secondary 
technical program of baccalaureate program at a four-year college of 
university, an adult education program is needed. Supplementary 
courses offered by the school have the advantages of systematic 
organization of subject matter. disciplined and competent teaching. 
class disctisaton, and scheduling on evening or Saturday hours 
outside of the employed graduate's working day. 

Some suggested continuation of extension courses for pradu- 
ates of this curriculum are: 

Personne! Management 

Advaneed Mire Protection 

Advanced Surveying 

Water Quality Controf 

Instrumentation and Controls 

Favironmental Design 

Soil Properties for Urban Development 

Wifdhte Foology 

Phe productive graduate worker will continue to study 
throughout his career in order to develop to fis fullest capabilities 
and to avoid technological obsolescence. 


‘ary 


wi 


Chapter IV. 
OUTLINES OF UNITS 


Phe outlines of antts which follow ate intended fo stygest fie 
sonfent which might be teusht in the currnulam  Phiese unites of 
instrusthen fave been desened to provide the jigh echoed student 
With have background mformation to understand the environment 
in which he well work. as well as provide for broad skill tramuns and 
MMMNEMUIT CApertie Sesesaury to be ag productive employee in an 
entry devel gobo in addition. these atts af metructian can provide 
the educational foundation needed to undertake further study 
Through insereiae trang. post high school tectinical educston, or 
enrollment ina tecabsurate depres pacgteain. 


In propane these anit outtines. sewer factors antluenced the 


final content: 
f. 0 Phe duties and responshilitass which graduates may be 


espected te pertorin 


the units at 


AIR 


instruction which folhaw are histe 


Personnel requirements mpowd fy employers. 
Normal variance tn the competence. interests, and back 
ground eSperience of instructors. 

4. the wealth of knowledge that must be imparted to 

average students ita Amited weondury curricuhim. 

bach proposed instructional unit suggests many student bear 
ing activities to enhance skill development. Reducing activity often 
towers morte, causes student apathy, and icsults in program 
dropouts. A fess stringent program tay also produce a graduate who 
ts deficient in cents! shill, antramed for his occupational 
objective, aml therefore unceinployatte. 

When properly implemented, the following instruchonal units 
will offer the student a functionally unified educational program, 
e\posure to both theoretical principles und pra tied applications 
and supervised occupational work experience, 


ood 


to the BEST COPy AVAILABLE 


Preparation of individuals fur entry fevel employment in’ air 


pollution control. 


Figure 2. Air poilution control aide (left) recording data. This 
individual often assists air pofiution contro! technicians 
inght) or air pofigtien control supervisora Courtesy 
Pennsyivanis Department of Environmental Resources 
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ese 


Cast 
VR GU ALLIY CONTROL 


Suggested Student Performance Obyotives 
Dpen aadapthetet ed tha amt tis student can 


fr, 


Pemonstiate un anderstinmeiiy of the maturad preteens 83 
he rttiesptore by detaren atid ales piace 

Mt: 

is Radiation 

‘ Coie fren 

Ree SCS OME | 


e Mind 
: frvetsaon 
fist tie sources cf ra phlfutonis amd desembe chet 


SETS at The cree nent, 


Descrsiy Cie ptesteal chemieah std radia tbe pte tv. 


perftes of ots predlectan gs. 

Permenstnane Hie abelits COME Labi of 

stoke demesne. saagtettded particubaies, dustudf, anal nadte- 

aetpue Grater gad 

Pigsciite: the dee ad planned drdustsial wie sefes tion and 

A0Mite: tos pha tatnate tie puahy at air. 

fit asad desceity sen tapes ot utr polling contad Vv. 
sepidptiena 

Describe three mstunab ass fer venti aan poadfianon, 


tet Np ress 


€ ant Outline 


Natiasal Proc essesac ite Vimospitere 


\. 
K. 


c 
1) 
t 


Atta teeth¥ ot gar 
Peres teem nie sun 
$. Rytdhuctacn 
SG ttefue fran 

2 Cateee trot 
Wind 

An Somporstite 
faversten 


Podlutten ot che Uiithesphig ce 


x. 


Sours ef pollutants 
1. Padistrigs 
2 Muna apadities 
‘ atdavidusals 
$ fates! Cambuscan engine 
x, Nuraubture 
Phy spe al prepterties 
1. Party utetes 
te, Save 
fh Prevalaties 
o. Properties 
_ 


oe Gases 


1. 


4 
i 
a 
Lm 
1. 


Radaoactiwes 

{ Neattare ot tarctienge (euats 
mi) Niphs cave 

bo Reta rays 

a. GC eaetieta fans 
Lurterpies 

Tosanez atecsty 

Soups ot padi ey 
Pitects ot radisge terns 


a dem po Yat 


Hb. DP apissan Concentrations af Pallatints 


Smtoke demuty 
Particulates. suspended 
Pasttall 

Ruadteuctive maftentits 
foams 


Pffeeteot Va Poflution 


fleaith of hunians and anemiits 
Aesthe dics and srsglafits 
Chinuite 

Vece tation 

f comontic aspicets 

Materuils 


Mamisining Qaelity At 


A 


i. 


Site selection and soning 
1. Panning and lind use 
2. fong ordininees 
3, Lusty gar gablsrsce sontnemtye purr tadie teens 
4.0 dnter-state compacts 
§. date nationad avicements 
O. Phaat hecation 
Controlling ai poifation 
1, Process chunges 
a. Substrtution of caw materials of tucds 
by, Mandifacatian of equipment 
o. Eiaproseingat ot opera tiny proacedites 
2 Appltcation af contead equipment 
4. Geavity weting chanthers 
0 Fnertadl wparators 
e Cy fare separators 
fo falters 
e fhe troststte procaptatots 
1, Serubbers 
#.  Inetmersturs 
3. Natupalecontrad at pollution 
a. Cet toll stacks 
bh, Get af opts dispersion comditnins 
¢  Presipstation 


Suggested Learning Activities 


Chemical properties 1. Survey hocal community and fist posable sauces af afr 
1.) Sulfur pollution. 
4. Sulfur vides 2. fake fivkt tip to mdustry to abvrve pollutian control 
ho Hydrogen sultade devices in action. 
2.0 Carbon 3. Have representative of tuberculosis and respiratary at 
3. Carbon monovide sehiteg give talk on the effects uf air polfutias oO man 
b. Carbon dtuxade and anitah. 
c. Sant 4. Take a field trip to a garage aad have a mechanic 
0 By drocarhons demonstrate the function of emission antral devices an 
4. Okvims autombabeles, 
bo Aromatics 8. Pvamine typ aie polletion data ig become familiar 
4.00 Nitragen with terms fur capressing concentrations of padlutaats, 
a. Notre aside 6. Framing vegetation eahibiting the effects of high cus 
b. Nitrogen divide centrations of au polhatants. 
§. SP juurine 
fi fb ane Hiteitaces 


7. Phatochemuatry 
%. OMher Pollutants 


Aw Pollution Control Awoctation 4a Polhetion Pyperiments for 


a Lead dunsor and Seaiar High School Science Classes. 
b, Beryl Ssskes and others. Ai Paliution, 

v. Aten Corman. A&® Pofiution Prinier. 

Gd. Asheatees Stem. A&® Pollution, Voi i ih Hh 
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Can 


AIK PODTOTION SAMPLING AND WONELORING 


Saggested Stedent Performance Obpes tives 


Upon ceipfetiont ot hes aint. the student can 
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fi, 


Shite tee reaeenes far aetpline og 

Peneentrce Mrypes We tlre cf cere dge omgscncagbete aty ge 
cal 

Ademity cael describe Gaus types of etatn qamipuvrs dase 
eet Festi cuseatis poole ant te 

Revcetve and deserie the tutte than arf 

a. PM aettalb bse kote 

ie fead atiesgte camfhes 

v2 Plat seduce toltes semashers 

Borterin the samplate ot ai teeny equipaican a edt 
Pesenbe thy peutine to foffow am schectine sampling sites, 
Wedtdate Che comdintats te foak for ard Che aa tage te 
take. sud then portage the procedure 


t nec Oathine 


fi. 


Nis Padbation Sonagy tiny 


\. 


is 


Neo Cog carping ane 
1. Mestane cecupretromad seattle statues 
hi Detoriimin. aaalient Cone cmttationts at pathatants 
2 Sow attie the ania ef polfunants 
4.0 Potency the ett enes cdf seentid cquapmeni 
Neyer hes fee wenptions 
Po Suarp bine sactessons framt faved pollution sures 
2. Cominunats car sstipleny 
Ssapline the at 
1, Porteuhete matters 
a Visual tne teat 
1.) Reticefinane charts 
Jp Mtremetrte deswes 
Ve Nephelometer 
0 Settling destees 
Lee Chamters 
2 Bet dishes 
Vip Mecrecape slides 
Seb Meet ceritpeers 
‘ Palsy street destees 
fay Saanglane traps 
Jae Menisoine tfters 
Yeo thvad samples. 
4.) bape ssaupler 
we Ca dnatctes ptorflat ast 
a. NLatle satnptiors 
$a Ped daownde candles 
2.b Nultatron plate 
Vp Detorton sti ce tubby 
4.) famed titer paper 
Spb abane partsds 
bh, Sample traut, 
6 Automate wmphang devices 
a, Veneta tear citaly aes 
¢. Grab eompting 


Mommtionng the Atmosphere 
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Preparing for ais surveys 
$. 0 Vn sampling networks 
2. Meteorshacal observation mem orks 
1 Agromgtrns station netwerhs 
4. Ast sampting statins 
4 fypet 
fie) Dusttall buckets 
2.9 bead droside candles at plates 
rt. fyne ff 
fo) Plusttall bucks 
2.) head dissede candies of plates 
3.4 High volume tifter sampier 
4.) Wind speed mdicatar 


is 


vi fypo 
$b PMasttlf fran kate 
2.) Lead darvade candles on phites 
Tb Wand peed and direction 
4.50 Miseilineaus sample equipient in 
sutopfine SOQ NG) owadhints, sad CO 
Bo Selea tae camping sites 
Po Pestijeet at sti im cehatncn tee bagihdatrs 
2. Boston at stres at tedatian tes tases 
RL fewer avebateatats 
4.00 Vit sempling statie supports 
S. 0 Protes ton trom eandalan 


Suggested Leaming Activities 


1.0 Comsrrint a wand dares tion indaater atid anenemeter and 
determing the wind patterns ina putiicula seorrapltt 
ate ind the distance particulates taved 

Fakes field sip te an ai sampling station. Otwerve the 

Types at samtiptiog devises and meteordovtad equapinent 

Present. 

0 Psaiming mips ot sevens) community or regsemal aa 
ssmpiay networks favesigate the resscnme hehind the 
selew tion of the sempline ates. 

9.0 Evastine the sesdts at gin armptiny savers 

8. Sample the Léborgtors air using eset ot the tefbew any: 

Photometrts devices 

© Nephelometer 

- Membrane filter 

High sotume sampler 

Lape wutipler 

@. fatad darvade candies 


te 


‘de "ae Vp om 


References 


At Pollistoon Comtial Assmann, far Modletion Faperomnonts for 
hionior and Sonor High Nohoal Scie Chaws. 

Devorkin and otters, Saurce fevtiang Manual 

Sturn. far Polder Voto th, 


(init 
AIR POLLUTION ANAL YSIS 
Suggested Student Performance Objectives 


t pon compictam of this amt. the student cat 

1. When disen the tok os analysing anitnent particubites, 
denlity thres simpler svadable for uw it conduciing air 
tests, and ung one of the samplers. perform the amphing 
and analyses, 

2. When given the task of analy zing gaseous pollutants, recall 
the names of relevant testing methods, and using these 
tests, desribe the routiag i follow and its fregiency, the 
conditinns to fnok for, and the actions ta take, 

3. Give the sampling took in (Ny, actuiy pertorm the 


pPruveduse, 
4.00 Recognize and recall the detinstions ot 
4. Mean 
bh. Medien 
c. Maale 
d. Range 


¢. Vuartine 
f. Standard deviation 

§& Demonstrate a knowledge of graphics icchniques far 
presenting data, select an appropriate techaique to pre- 
sent the data obtained iss (1) and/or (3). aad pesiores the 
procedures for graphing. 


Unit Outline 


Anals any Asian Parte abetes 
\. Pdasttalf containers 
i. 0 Sereenins 
J. Sechattste elise 
U Breccdreteler scodtade 
u Dbigh Vetuine filter saniysles 
1, Fatal wert of suspended pur ta uhites 
S, Wetght esc ent alable fractions 
3, Ragdbsta tivaty 


(. 0 bape samplers 


1, Othe 


Analy sine Gaseous Pollusants 
\  Sultur diode 
{ Cadorimenris SOs detection 
a Timediscotoration measusetttents 
V0 Lead dacvade conmdbes 
3. Sulturnen plates 
s Pte toa hemibeal methods 
HL fd rewen sulttde 
1. Pead gevtate fest paper 
2. Satver ov ainde detector 
2 VEN E hydreapen sulfide sampler 
3, Cadmmaut fivdreside - moths fene blac method 
C, ONedets tf mitragen 
1. Sampling (rapt conttyans Gon 
S. freparation ot Saltvmtan reagent 
3 Preparation of potsssunt permanganste 
4,00 Spoctrophotametris analy as 
0 Onidants 
1. Neutratbuttered potassnsm sdide method 
2, Ruther cracking method 
Mine cflancous tec finigiaes 
1. Hydrocarbon analyzer 
Py Hakagest detestut 
%  fabin panel 
4,0 Corgan plates 
§, Stivers veated plates 
{ Carbon monovide and carbon dievide 


Prewnteng the Dats 
A. Colleeting dita 
I. Fabulas term 
2. Graphts (chartt resdesuts 
% 0 ingital readouts 
KH, Reducing dats 
ft. Graphic techniques 
4. P equency tables 
bh. Frequency polygons 
¢. Hfstogramse 
dd, Cumulative frequency distr bution 
2. Particle aze dats 
4. brequency dastrebution curves 
bh, Cumulative distribatien curves 
3. Amalyzing data 
4. Meannres of ceatral tendency 
1.9 Mean 
2.) Median 
3.) Maude 
h. | Measures of variability 
1.) Range 
2.3 Vanance 
3,) Standard deviation 


1V. Comparmyg Dats 

4, Survey reports 
}, focal surveys 
2, Regonal surveys 
3, Cotnvous aif momitonng poytam 
4. Nattoagl ar aempling net oth 

8. Pablcataons 
1. Prafesgeenad poternats 
J. fb evateeersenttad Pestection Agenes puattlic ations 
Other 


Suggested Leaming Activities 


1. Calleet a sample of partiefes in the chaswocttt arom d 
mettrane filter, Collect ao samphe at particles in tle 
wutsede att, Compare the samples under the microscope, 

2 flee the heh volume ample: and tape winpler at 
preselected sites in the communtty, Operate for 24 haurs. 
Analyee the samples taken by the high salami: sampler 
and the automatic tape sampler. Compare the results, 

3. Conduct a community ae pollution survey, Conduct the 
atirves for at feast GU days. 

4. Set tp sampling statis 

bh, Select (wo or more satipiing methods 

«Place the sampling apparatus ind the qomimsty 
waetaping: stations 

dd. Colhet: the Ginphag apparaius atten an approps atic 
fength ot time and analyze the samptes 

4.0 Assembfe a samphng tram for ampling by the conde nar 
fern (free Zecit) methtrd, 

§ Operate an automate sampher with special tape fas 
sumpling hydrogen sulfide. 

6. Set up a 24 hour equential sampler and sample tor some 
of the following: 

a. Onides of nitrogen 
bh. Ovidants 

ce Oxides ots ahfur 

dd, Organic cot pounds 
c.  bhorganic gases 

7, Using 4 set of data representing pollutant bevel tora given 
hour ot the day for several days. construs ¢ the folluwing: 
a. brequency table 
bh. frequency polygon 
a. Histogram 
dd. Cumulative frequency dis thution 

8. Plot a frequency dasiibution curve and a cumulative 
distribution for a set of parthlese measurvaents. 


Cateulte: 

4, Mean 
bh. Median 
c. Range 


d. Standard devintion 
9, Estimate pollution levels in the community wang available 
dats aon other communities, 
1. Lacate one of more sousces of air pollution data m the 
Hbrary, 


References 


Ais Pofiition Control Association. A Pollution Pxperiments far 
Junior aud Senior High School Classes. 

Barker and others, Ad Poditetian. 

Stern. Aw Pollution. Voll. 


US, Department of Heath, Education and Weltare, Public Health 


Service. Ag@ Pollutiun Measurements of the National A® Sam 
pling Netwurk, 


e@ 
ERIC 


Fish 


The unit. of astruction which follow are bask fo the 
Preparation of undividuals tor entry level employment celeted to fist 


ita nagettient, 


bagure 4. A fish hatchery worker feeding fish at Mescatero Natiunal 


Fish Hatchery, New Meaicu. Courtesy Burean of Sport 
fishettes and Wiidtife. 


Unit 
FISH MANAGEMENT 


Suggested Student Perfurmance Objectives 
Upon comple dion of this unit, the student can: 


% 


Md ntil'y meee fine fish and non-game fish. 

Write and map a workable plan for estabishing a fish 
pund, considering: 

3. Suif and topography 

bh. Size and construction 

c. Water system 


d. Water apply 

e. Water quality 

: Fish species 
Carrying capacity 


Chock fos wyeproms of oxygen deficiency and paesceibe s 
somedisi program. 

Test ovygen content of a given pond to accuracy of 2 
Parts per million 

Test pi of water ina given pond to within | pi level of 
accuracy. 

Test water temperature of 2 iske or pond with sccuracy 
within <3°, Desernine stratification and fich adaptability. 
Develop 3a complete written mansgement pian for a 
dedgnated stream, lake, of pond. considering: 

a. Cwyger supply 

b. Controlling undearable fish, snakes, frogs 

&. Controlling weeds, diseases, and parasites 


cs. feasibility snd timing of stocking 
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Unit Outline 
i. 


Introduction 
Gamefish 
Pantish 
Haitfish 
D. Trashfish 
Managmy and Establishing Fish Ponds 
Soifs and topagraphy 
K. Number and size 
Construction 


A. 


8. 
C 


A. 


C, 


I. 
2. 
3. 


Equipment 
Depth 
Drains 


py 


i] 


he. 


tH. 


Selectine fisfi apa tes 
to thaws 
Preval 
5. Fhke 
4.0 Ursa 
Ss. Shela her 
f. & happs 
“oS funatt + 
S. Mannoms 
8 Decephna ad tish 
Ta C sttish 
11.0 Otter 
Stew king pots 
f. Pend ae 
2) Giewth rate 
1 Shocking rate 
f commons 
{2 Patential im ome 
m) Codhoctina Ustiinte tees 
Selling fish 
BMA Nps 
4. Size 
'  Shupe 
. f qaupiment 
if fo astvers 
X Matntenanes 
4. {ood 
4 Paves 
6. batter 


Management of Streams. bakes and Ponds 


‘\ 


” 


4, 


Oayeen dvth iene ns 
1. (De Ay for ss anp fons of ovsien deticenes 
ao Mornsng check 
fs. feedang chek 
‘ Waster acahos 
Ao ON seen test her 
2, Remeds ing oxy cen deticrenutes 
4.0 Aciitien pump 
bo Suaperplrssplis te 
‘ Pitasstunt permsnvanate 
Ne sthelestian cot tnatadsad Past tants 
Coastecdbye andes ide fish 
Mads water 
AMiy steed ad sta h 
Prodan fous mits 
Stuskes 
' reas 
Waster weeds 
1. Comtmon aceds 
2. (hemiak owed 
3. Bakes seal canted 
PHvcuses afd parasites 
CNG -1Lae ons 
1. Setrtetuanioas 
2. Prevestean 
3. Cauws 
a. Algae Phooms 
h. = Muskerass 
«| (ivertoedany 
Jd. Obrgaima Mattes 
¢ Chem cals 


Suggested Learmng Activities 


fiave students caffect specimens of important game and 
hurttish spectros on the are. 

Vat oxsding ponds and disctss varias tebsied anges ts. 
Draw to wale bfucprints of pond dewgas and asrange 
ftents, : 
Diwtia multiply use aspects of fish ponds and. if posdbic. 


followed. 
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§. flave resource person dtscise qadiity aspects af Waiter for 
fish pond tw. 

&. Stock aquariune wath tropical and faanttest, 

7, Veet focal ponds at time of stacking and observe 
provedaie. 

S. Lot a given pond. cilculate the quantittes of fish needed 
fined oft pond ave and fisit ratio, 

QO) Reduce ovyeet i apc Py vacrods techies (sto) 
ovssen pump. seduce Hehe artifical inpection of carton 
dinided and then restore ovygen. Obscrey tite fist. 

10, Mahe a cost anaby se of establishing a pond. 
1. Practee testing pli and caygert aeatent of water snipes. 


Referaces 


LOS. Doparamencor Agreubite. Aen to Menage a Froud borin 
LS. Deparment ot the dmtersr. Corsten ton Cov, Operateatsl 


Papenes aid Vethods Friptoved it bist baring. 


Unit 


FISH HATCHERY TECHNIQUES 


Sugyested Stadent Performance Objectives 


Upon complenon of thes ant. the student cant 
1 Write and imap 4a workable plan tor establishing and 
nanaginy br aad ponds, caneidermty | 
4.0 Stve at containers 
bb. Water quality 
6. Stoching 
do Handdang of eyes and fry 


te 


Prepare 4 written report pasenibing 4 feeding program for 
iry and growing tosh considering: 

4. Analysts af teed 

ty Pry stead (vers 

c. Prequency of feeding 

d. Method 

vo Amount 

t. Water feeding 

3.00 Determme the stocking rate fora given pond. 

4. Handle at leant 104) ve trout of ban with a mortality rate 
of fess than 10 percent and place in private ponds as part 
of a work experience progrsin 


Unit Ontiine 


fish Hatcheries 
A. Broad ponds 


1, Size of containers 
2. Spawning cottatners 
3, Prssing 
4. Maintaining pH 
§, Acrsticn 
6. Fertilization 
H. 0 Stocking fread fish 
1. Breeders 
2. Time of stacking 
3. Spawning 


hb. Pen spawning 
©. Hstddere of eggs and try 
1). Growing fingerings 
1. Growth rate 
2. Stocking rate 
Verds and Seeding 
A. Analysts of feed 


HOP ormivicel teed CC.  Stowkatg rate 


©. Peedass tts 1, Surface water 
bo Prequcmey 2. Running water 
2.00 Method 
Yo Quanrety Suggested Learning Activities 


1). beeding erowings tish 


f. 0 Vesta fish hatchery. 
1. Based on temperatures . 
= 2.0 Check ph of aquanum agtorand corres tit necessary. 
2. ob requems : 
a 4. Nary spit Conditaems ft aquaria and observe 
a “dh icth 
4 an : bisoles results, 
i SS Setar § re 
‘ aa : iepntieces 4,00 Bring several types af foods te chase aid allow students to 
: ate ar ae P 2 
a eNamine and discuss reasons for ditterences. 
bh, Rehtase desices si ee 
* ‘Saher S. Vat snd observe feeding operations ata foval pod, 
: *% poe a ills 6, Obwrve feeding habits of fish in aquanam, Compare 
pu re : a 
1 Duane. dittereness in tecdatg huhite of various speaies 
. ieamersuie 7. Vistt a fecal pond at tate of fertulizatiatt, 
TT syiiliaitian 8. Lertiize an aquarium and observe results 
‘ gy. or ' . Ae rite . mC d. 
Ao fame and frequency of tertization Determine the stocking rate tor a gave pord 
H. lypes 
Co Qusntitie 
ee References 
9. Phasement 
V0 Stocking Streams. Lakes attd Ponds U.S. Department of Agricultate. How fo Manage a [rout Farm. 
AL Size U.S. Deparement of the Entertor. Comdructon Covts, Operational 
Bo Growth rate Expenses, and Methods Emploved in Fish harming. 
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FORESTRY 
Tie ounmts of metruction which follow are basic to the 
preparation of individuals for entry level employment mn forestry. 


Higure 4. 4 forester ae planting seedings una contoured hiliside. 
Courtesy Weyerhaeuser Company, Tacoma, Washington. 


Cait standing timber off 4 given tract of find using one 
approved method. and demonstrate the ability to deter 
imine the volume of felled trees, either in cords or in 
board feet, and to convert from cords to tonnage of 


MANAGE MENT OF FOREST RESOURCES 


Suggested Student Performance Objectives 


weaghe. 
Open completion of thr unit. the student can: 9, List the different governmental and professional foress 
J. Recite st least eight benefits of forest resources to Land, management organizations and the services they provide 
human, and ecanomic requirements. the forest landowners. 


3. Recognize and name six forest products 
3. Un a picture, diagram, of model supplied. identify Unit Ontiine 


taproot, Lateral roots, root hair, trunk, outer bark, inner 1. Introduction 

hark. cambium, sapwood. heartwood, branches, crown, A. Importance of forestry 

leaves. bad, twigs, flowers, fruit, and seed. 1. Man's dependence on forests 
4, Idennfy by common name a. Food 

important tree species; identify the siivic considerations b. Home 

fos each tree species identified: identify the various tases c. Fuel 

of each tree identified. 4. Gtazing 
§. Prescribe the proper tree species for planting os a given e Recreation 

site hased upon correct analysis of site conditions and use f. Watershed protection 

goals. g. Protection of soil and wildlife 
6. Plant seedlings without damaging the root system follow h. Jobs 

ing approved practices for: 2 forest valves 

a. Site preparations a. Cash products 

b. Spacing 1.) Veneer fogs 

c. Stocking rates 2.) Sawlogs 

d. Ine of plaatmg 3.) Pulpweod 
7, Prescribe for a specific forest product on a given 4.) Roundwood 

planiation of any age‘ §.) Naval stores 

a. Thming, mothod, and intensity of next thinning 6) Christmas trees : 

b. Timing, method. sad imtensity of next pruning 7.) Maple syrup = 
& Demonstrate the ability to estimate the volume of B. Kinds of forests 


ff free MMentticaiion BF. Obtaining and handing swedlings 
A Parte ot the tree and then tum trent 1. Femperature 
1 Kisty 2. Reeping roots morst 
a. Ltpirout 3. Heeling-in 
hho Larterat rent f.  Manting methds 
e. Rows han 1. Seedings 
2. funk 2. Seediings 
t Chater Math 4 Hand plaatoe 
fy) Patter tyerk fh. Mathick 
«. Camfuum & Planting har 
de Sapa do PLinting machines 
¢  Heartwied GG. Plannms and preparation 
%. 0 Crown 1. Spuciy 
4.0 Bran hes 2. Stocking rates 
tb. twiss 3, Mited und pure stands 
c.f ethers 4.0 Scusuns for planteny 
do Buds §. Site preparation 
¢ I fowers 4. bite 
! frat b. Mechanteal meats 
Fa Seed 6. Chemicals 
BoP eatineusshine features d. Bulldozing 
1, Aiaves ¢. Discing 
2. Twts and bud 1. Bedding 
LE hawers IV. Improving the forest 
+. bruit A. Weeding 
‘, Seed i. Mechanical 
6. Bark 2 Chentical 
7 Branching term 8. Thinning 
C. Classtficatian 1.0 Methods of lection 
I. Generte name J. Selection system 
2.00 Contfers - sattwoads bh. Row thinning 
3,0 Brewdlear + hardwoods 2.0 Precommercial and subequent things 
4.00 Motouctaus - Shoes ad. Release cuttings 
PP. Identity ine important tree spectes b. Improvement cuttings 
HE. fi stablishins the Purest v. Chemicals 
A. Reproducten C. Pruning 
1. Natural 1. Season 
4. Selection 2. Stand age 


3%. Equipment 


fh. Clear cuttin in strips 
VV. bores: Mensuration 


e. Seed tree cutting 


deo Shelterwood curtims A. Selecting, adjusting, and operating forest measuring in- 
ce. Coppice struments 
a Artitictal 1. Biltmore stick 
ae Direct seceding 2. Diameter tape 
ho Planting nursery stuck 3. free caliper 
8. Purpore of phinting : re 
1. Land statubizanon _ 
a. Watered 6. Increment horer 
3. Wikthife 7. Abney fevel 
4.00 Environmental quahty N. Staff compas 
4. Foonomic 9. Chain 
C. Classifying planting site 10, Log rule 
1. Sosl features 11. Altimeter 
a Pontos 12. Surveyor's transit 
b. Color and muttling 13. Hand contpass 
c.  Tath B. Measuring standing trees 
d. pH 1. Digmeter and height 
e. Slope and aqpect 2. Form 
£. Past treatment 3 Value 
KE. Structure 4. Defect 
2, Phyacal features S$. Age and growth rate 
a = Prainage 6. Use of tree volume tables 
bh. Sati depth C. Measuring forests 
c. Available moisture 1. Areas, types, and boundaries 
dd. bertiity 2. Stand compodtion, age. and sites 
e. Planting ditficulty 3. Statistical analysis of sampling methods 
f. Access 4. Timber cruising 
g. Hazards to susvival and early growth a. Strip method 
D, Choasng tree species b. Line plot method 
- $,  tetended ase c. Proportionst plot - 
2. Site conditions d. Aerial cists ota: and check stats 


8. babubatuen 
6 Vashaation ot forests atid barest cragts 


Vi Porest Manager Services 


A. 


1). 


federal 

1. US. borest Sernice 

2. Nattonal Park Service 

4, Bureau of Land Waunagement 

4.0 urea of Ptidian Afatss 

Slate 

1. barsty wryie 

2 EAtension serve 

3 Game and f sh Conumiscen 

4.00 Provate companies 

Coutts 

1. EANtensson forester 

2.) County sod conservation service 

4 County evtension agent 

4.00 Private companies 

Professional cottservation ontanizatiotts 

$, 0 Saciets of American baresters 

2, American Forestry Assos diffon 

3, Other 

trivate forest comecrts fon Ofgniza tions 

1. Atmerman borest Product Institute 

2 American Pulpwood Asscton 

3 decimal Awoctoa of the Pulp and Paper 
Industry 

Poorest rescarctt crpama..stteotts 

1. U.S. forest Service Fvperiment Stations 

2. State espermment stations and fusests 

3, Research by universities and colleges 

4.00 Private researc 


Suggested Learning Activities 


1. Discuss and fist ways tain is dependent on products and 
services available from tofests. 

2, Ong diagram of a tree, huve students label all parts and 
describe the function af cach. 

Cat amd dissect wveral different species of trees and 
cAatiine othe differences an heartwood, sapwood, 
qambium, ofc. 

$. On field tip. observe different tree specess thitt are 
present on lowland, upland, swampy areas, cfc. 

4 fdentits all of the important tree specats. Use of pressed 
specimens should be minimized m favor of field identi 
cation, 

6. Ona field trip. observe differences between natural and 
artitivtal reforestation. 

7, Have students carry oul reforestation practices such as 
planting seedlings, discing. cfc. 

8. Observe an area being cleared where svediings are to be 
transplanted mechaniually. 

9, Lig soil pits and have students classy a pleateng ate. 

10. Observe plantation exhibiting proper and improper selec- 
a tion of tree species. 
= If. Observe pluntations that exhibit results of both use and 
non-tse of proper weeding. pruning, and thinning 
practices. 
12. Dissect trees to show effect of thinning and pruning. on 
ne growth rare and quality of plantation trees. 
= 13. Have a resource person demonstrate any measuring. 
/ Practices which may not be practical for students to car. . 
oul individually. 
14. Determine average age of a phot. 
1S. Have a resource person. extetston forester, same and fish 
commiwon fepreentative, ete. discuss purpose and 
SS fanctias of his ongattization and positivn. 
— 16. Take a field trip to 3 forest experiment station or research 


faboratory. 


te 
Re 


References 


Davis. Forest Uanagment. 

Snuth. dite Practice of Silseculture. 

Ines Forest Conservalsat 

rer, Kure Conservation, Growitg the Forest. 


Unit 
FOREST DISEASE AND PEST CONTROL 


Suggested Student Performance Objectives 


Upon completion of this unit. the student can: 


wi le 
Py . 


identity by common name — Torest Insel posts 


tocate and identify insect damage in a forest pLintation. 
identify by common name important tree 
diseases 

Prepare a written report prescribing insect and disease 
control measures for a given site and forest condition. 
When pestichfes are prescrited, specify chemical used, 
mixing proportions and elements, quantity. timing of 
application, and methods of safe and effective handling 
and application. 

Recite, in general terms, other major factors of damage in 
forest plantations, and lint the steps to fake in prevention 
and protection. 


Unit Outline 


Forest insects 


A. 


Role of sieccis m the forest 
1. Beneficial insects 
2. Destructive insects 
3. Importance of forest entoumolagy 
forest insect damiuge 
feat-cating insects 
Inner bark boning insects 
Woodboring msects 
Sapsucking insects 
Pip feeding insects 
Root feeding insects 
Cure and seed destroying insects 
‘Orest insect pests 
Conifer detolistars 
Hardwood defoliators 
Tip feeders 
Sup feeders 
Cambium feeders 
Heartwood feeders 
Disease vectors 
Rast fee ‘ers 
. Seed desiroyers 
Baect coutrel messuses 
. Die: sntrof 
a. echanical 
b. Biological 
«. Chemical 
2. fndirect control 
a. iological 
bb. Sifvicultusal practices 
c. Chentical 
d. Statutory regulations 
forest insect legisktion 


an de od ee me 


ma On de te ee 


iL, Forest Diseases 


A. Major rot-causing fungi 


1. Introductiun to and classificatie: of fungi 


h. 
C. 
1). 


1. 
‘ 


kK. 


1). 


2. Symptoms and sens of the more important rot: 
SSUNNe furs 

Devays, discoforstiots, aint Raging wounds in Rurndwoods 

Runt. stent. tofage. and coat diseases 

Controfand prevention ot diseases 

}. 0 Principles 

2. Methods 

3 Cipats 

4. Bites Usentess 

4 Agstictes involved 


Other destructive agents 


Poorest animals 
Natural phenomena 


I. Wind 

2. Rain 

3. ot rast 

4. ive 

8. Snow 

Man 

$20 Fogg operations 
2.) Campers 

%. Smokers 

4. Hunting and fisheny 
8. Other 

Weeds 


Suggested Learning Activities 


Make a ticld trip toa state, federal or educational research 
vtation and survey plots tor explinution of the nature of 
control, evaluation. and caperimental work being co 
ducted. 


2.0 Observe insect damage m woods. Locate. capture. and 
idenity forest insect pests, 

3. Make a fivkt trip to locate, study. and collect some of the 
Mitre UTipor tant rot-causing fungi. 

4.00 Make field diwetions of trees with a chain sas tu show 
visible signs and symptoms of decay. 

S$. Hive a resource person trom the state or federal plant 
Pest division give a presentation on the state's organize 
Hon and opertiomal procedures used to combat mayor 
tree disease problents. 

6. Make a tield trp to torest plantations extibiting protec: 
five measures to prevent damage by insects, diseases, man, 
animals. and/or chimatic factors. 

References 


Anderson. Forest and Shade (ree Entomology 
Lborhes. Foresters Handbook, 

Thatcher. Korest Ratomulogy. 

Trier, Forest Conservation. 


Unit 
FIRE PREVENTION AND CONTROL 


Suggested Student Performance Objectives 
Upon completion of this unit, the student can: 


Demonstrate an understanding of the behavior of fire by 


defining and describing: 
a. ‘Fire triangle 

b. ‘Radiation 

« Convection 

4. Conduction 


«. ignition temperature 

Compute the fire danger index. 

Descnbe the effect of forest fuel size. fuel arrangement, 
and topography of the area on fire behavior. 

Use the Osborn Fire-Finder in 2 given situation to state in 


~ degrees and minutes the direction of a hypothetical 
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“smoke” and to report same to within 30 minutes using 
the vernier scale, 


S. Locate on a topographic map, the position af 4 snake to 
within $/4-mile when given two azimuth readings and 
tuwer locations. 

6. Identify and state the function of the following fire 
suppression hand tools and equipment: 
a. Fire rake 
bb. bre swatter 
¢ Back-pack pump 
d. 0 Drip torch 
¢. Arand saw 
f. Pulaski 

7. State orally of on paper, action required to suppress a fire 
to POU percent accuracy when given a fire condition. 

Unit Outline 
f Fire Behavior 

A. Fite triangle 
1, Fuel 
2. Oxygen 
3. Heat 

B.  Jgnition temperature 

CC. Sources of heat 
1. Direct application of flame 
2. Direct application of embers 
3. Electrical arcing 
4. Friction 
S$. Spontaneous combustion 

D. Heat transfer 
1. Radiation 
2. Convection 
3. Conduction 

fF. Weather factors 
1. Wind 
2. Temperature 
3. Humidity 

VK. Forest fuel factors 
1. Ssze of fuel 

@. Light fuel 
b. Heavy fuel 
2. Arrangement 
a. Ground of aerial 
b. Continuity 
c. Compaciness 
3. Volume 

G. Topugraphy 
1. Exposure 
2. Steepness 
3. Canyon fire behavior 
4, Very high elevation 

Il. Fire Prevention Planning 

A. Fire danger rating 
1. Fise danger rating system 
2. Burning index 
3. Bulié-up index 

B. Fire congol pisnning 
i. Rate of spread 
2, Resistance to control 

HI. Fire Prevention 

A. Reduction of risk 
$. Mafor causes of fire 
2. Frequency of occurrences 
3. When and where fires are started 
4. Why fires occur 

B. Prevention methods 


1. Understanding, reaching, and influencing people 
2. National Cooperative Forest Fire Prevention Cam- 


paign 
3. Keep Green Program 


Reductaes of havard 
I. bare tresks 


2 Area tuel cesta fat 


WV Presuppresuon 


A. 


8 


1. 


General fireman's requirements 
1. Pits deal condttion 

2. Personal gear 

Parcanen’s tonst and cqpusient 
tf. fare ben 

2. feol cache 

Locating small fires 

Aenal patrols 

Ground luokouts 

Lang hand compass 

2. Deckman 

bh, Avani th 

s. - Back azimuth 
Caine fire finder 


!. 
he 
3. 


1. Besonng dequamted with the country 


a. Locaf Landmark reference 
‘fy daustreat smokes 
2. facatinye and tdentifying smoke 
4 System tic scan method 
h fower fecords 
1.) Cepatamate suehe 
2p bale snoke 
3.2) Mewitumate sorke 
3, Smoke fication 
a. Leveling fire finder 
b. Orienting fire finder map disk 
«Caring for fire finder 
d. Measuring angles 
¢ Vong anges 
! Interwet method of fixing 
yg. Reparting 
> fowtn 
2.) Sie 
3.9) Smoke drift 
4.) Probable equipment needed 


VV. Suppression Measurements 


A 


Bh. 


1. 


Methods and Cacttes of cogttrot 
1. Pireet control 
. fndmect contral 
Line crew organization 
Ruslan the fire line 
1. Ome tick method 
2. Progressive method 
3. Rotary methed 
Use of hand tools and equipment 
i fire rake 
bere swatler 
Shevel 
Back-pack pump 
Drip torch 
AN aad saw 
Pulaski 


4 
6 


L 
4. 

5, 

7. 
Employ mig heavy equipment 
1. Dozer 

2. fire plow 

Use of Water 

t. Back pack pumps 

2. Power pumps 

3. Gravity systems 

4. Aerial tankers 


Using fire retardants 

Water modifications 
Retardant chemicals 
Uws of fognt 

Methods of application 
a. bined wing aseraft 
b, Helicopter 
«Ground application 


de cee ta 


VI. Caune tor Lools aad f quipment 


A. 


8. 


Replacing handles 

Removal of old handle 
Wedging 

Aligning 

Smoothing 
Sharpenme, heads 

Ax 

hire rake 

Shovef 

Pulaski 

hire rake 

. Other 

Preventing rust 

Caring tor back pack pumps 


Bible 


Le de oe Bo me 


> 


1. Metal 

2. Rubber 
Maintaining fire hose 
1. Rolling 

2. Storing 


3. Marking ends 


Suggested Learning A ctivities 


1. Take a fleld wip to a forested area and sdentity matusal 
and manmade fire risks. 

2. Practice using the fire danger tating system, 

3. Develop a fire plin for a forested area considering the 
three basic factors of fuel, weather, and topography. 

4. Set up a weather station, take readings, and cuimpute the 
tire danger inden, 

§. Have a USDA. Forest Service fire control officer or a 
state fire control supervisor present fire protection 
methods 

6, Build a fire fine using the different methods and hand 
tools. : 

7. Biel) trip to local, state, or federal area. Observe fire 
boxes. fire cache and miscellaneous equipment. Have a 
manager or ranger talk about the station Fire Plan. 

8. Practice using the hand compass to find wooded loca- 
tions. 

9. With hand compasses and focations pin pointed on 
topographe maps, traverse distance. 

10, Using guides for fire finder, determine direction and 
location of hypothetical smoke via Osborn Mire finder, 

11. Practice sharpening fire rakes, shovels, axes, and other fire 
fighting equipment. 

12. Replace handles on shovels, rakes, axes, and other fire 
fighting taofs. 

13. Practice rolling, storing, and marking ends of fire hose. 

14. Treat fire fighting equipment with a rust inkibitor. 

References 


US.D.A. Forest Service. Fireman's Handbuok, 
US.D.A. Forest Service. Introduction to the Fundamentals of 


fie Behave. 


U.S.D.A. Fosest Servive. National Fire Danger Rating Systert. 


LAND USE PLANNING 


Phe ounst. of instruction which follow are basic to the 
Preparation of individusls far entry level employment in Lind use 
Mlunnng. 


Figure 5, A planning aide recoding information on a map. Planning aides assist cana 
technicians and urban planners with the preparation of maps in the field and tater 
with refining maps in the office. Courtesy Local Government Research Corpora- 


tion, State College, Pennsyivania, 


Unit 
PLANNING AND ZONING 


Suggested Student Performance Objectives 


Upon completion of this umt. the student cae: 


% 


Ouilme three steps in the planning process and list the 
components of ¢ comprehensive plan. 

Demonstrate proficiensy in assembling factual informa 
fan pertinent to developing a comprehensive pin, 
correctly read and interpret soil survey maps and lund use 
maps.and utilize information in natural cesources Plans. 
Demonstrate the ability to develop with factual informa: 
ton and printed muatertal relating to planning, a com- 
prehensive plan for a township or village, considering: 

+. Fransportstion and public services 

b. Eeanomic baw 

c. Fdducation, cultural and housing facilities 

dd. Land use 

brom recall, ist eaght procedures to follow in implement: 
ing a comprehensive plan. 

Recognize and describe the functions of comprehensive 
plans and zoning urdiances, 


Unit Outline 
f. Developing a Comprehensive Pian 


A. 


B. 


involving direct citizen participation in the planning 
Process. 

Components of a comprehensive plan 

f. Pian for economic. civic, and social improvement 

2. Phin for find use 

3. Plan for renewable natural resources 

Steps in the planning process 

i. Identifying the community's problems and poten 
tints 

Dectding on the community's fisture wants 

Finding practical ways to implement the pian 


he 


ff. Assembling Factual information 


A. 


A. 


Economic base, civic and social improvements 
1. Population projections 
2. Existing improvements 
3. Present econoniic base 
4. The people their problems and goals 
5. Local government and finance 
Soil resources, their use and limitations 
1. General soil maps 
2. Detuiled soil surveys 
Water resources 
1. Watershed detineation map 
2. Floodplain delineation map 
3. Groundwater map 
4. Maps of present and puiential reservotr sites 
Present land use 
f. Mans of present tand use 
2. Mups of public and private lind ownership 
Making use of natural resource plins 
1. Information in the regulatory porticn of the natural 
resource plan 
a. Floodplains 
b. Areas unsultable for septic tanks 
c. Miner resources 
dé. Unasfe areas 
e. Public parks 
: Extreme stopes 
Erosion and sediment control 
2 ier. in the advisory portion of the natural 
resource plan 
a. Soif characteristics ~ 
b. Potential dam sites 
v. Scenic areas 
d. Forest stands and waadlats 
e. Wildlife habitat 
f Environmental corners 


1H. Formulating the Comprehensive Pian 


Ecoromic, civic and social improvement plans 
f. Transportation and pubic services 
2. Economic bo-¢ 


3. betucateonal. cultural. amd howeng ficth ress 

4. Government and tinatce 

Pand use plans 

I. Agrteulture 

a. Agricultural resource data 

bo Agriculatural related protele sis 

ce. Agrteuttural problems in suburbia 
Poy fan units darted 
2b bwcessive taves 
3.20 Nomial farming operations curbed 
4) Convenient agricultural and forestry ser 

vices deniod 

Industry 

Business 

Resdences 

Recreation 

fo orestre 

Bish and pido: 

Water 

9. Mining areas 


RP Ph wt 


1V 0 Caress Out the Comprehensive Phan 


‘ 
K. 


Interming and involving people 

faking formal regulatory measures 

b. Adopt the comprehensive plin. 

Adapt an otftetal map. 

Proposed capital improvements 

4. Acquire uth: and/or easement on binds for recrea- 
tion, scente values, and for hunting and fishing. 

§, Support legislation perinitting differential Gixation 

of certain farm, forest, scenic. and open space. 

Pasa sound subdivision ordinance. 

Pass t building cone. 

Pass a sanitary code. 

Passa good zoning o-dinance. 


ad Bae 


beens 


Vv. Attaining Goals by Zong 


A. 


B. 


Zoning districts 
t. fy pes 
a. base 
b. Residential 
ce. Planned residential and Guster zones 
d. Business 
eg. Industry 
tf. Forestry 
gx. Resteastion 
h.  bhoodplain 
i. Watershed 
}. Conservation 
2.) Objectives 
3. Repilations 
Zoning administration 
1. Zoning administrator 
2. Enforcement measures 
3. Byard of adjustment 


Suggested Learning Activities 


be 


tw 


Secure a map of a local township and plot sil parcels of 
fand indicating present usage. natural resources, and 
problem areas, 

Secure a copy of the SCS suil classification map and piot 
soil fimitations for residential, commercial, road, farm, 
and recreational areas. 

Write a complete survey form for surveying the needs and 
desires of the Incal people in regard t+ 3 comprehensive 
plan. 

Collect copies of three other zoning ordinances from 
other townships and fist the majar differences. 

Interview the chairman or a member of the township 


planning commission sad identify the majar problem 


_afeas of the cammunity. Determine the present plans for 


sutving these problems. 


Choose one resourve atea Within Ue comprehenave plan 
and write 4 proposd zoning ordinates of plan far sulving 
that prablem. Use other orditiatices as gttides. 

Make a sketch plan of a weltplanned subdivision tor a 
new residential development and include regulations. 
Take a field trp to a focal budding under construction 
and note the poor areas of constriction, Secure copies of 
building codes from other areay and outline the major 
needs for your torn aiip, 

Invite a building code township planner, or regional 
planner to speak to the class. 


References 


Munzer. Planning Gur Town. 
Soil Conservation Society of America. Planning and Za: ing Jor 


Retter Resource Use. 


Sail Seence Society of Amerion and Agronomy Soctwiv of 


Agronomy. Soil Surveys and Land Use Panning. 
Unit 
LAND MEASUREMENT 


Suggested Student Performance Objectives 


Upon completion of this unit, the student can: 


1. 


2 


= 


Obtain distance by packing on a fevel field sithia 
variation of two feet per 100 feet. 


‘ oan distance with a steel tape on sloping terrain (aver 


23) using a plumb bob (allowable error ane foot per SU) 
feet). 

fstablish a predetermined angle of declination on a 
surveyor's staff compass to within one degree. 

Follow a straight line of 4 predetermined tree bearing, 
with a surveyar's staff compass in a forested area 
(allowable error: one foot per 300 feet). 

faptain magnetic dechination and its importance in tnd 
Measurement. 

Give legal descriptions af selected plots of bind. 

lay outa perpendiculssr tine on the ground, from a base 
ine stablished at each end with a wooden stake and tack 
and shall not deviate from a tripod level ceading by more 
than one inch per 40 feet of perpendicular line. 

Determine ficld area, in acres, on assignment sheets using 
a guide set of sample problems and formulas of: 

teetangle 

right triangle 

any triangle 

trapezoid 

curved boundary 

Trapezium 

Run an open traverse with the surveyor's styf compass. 
Close a traverse in the field using a surveyor's staff 
compass and steel chain and predetermined true bearings 
and distances. (Traverse is to close within one foot per 
$00 feet of distance.) 


mearss 


Unit Outline 
{. Methods of Lisear Measurement 


A. 


Pacing 
1. Standardizing stride 
2. Level versus uneven terrain 


1. Majer units of measure 
a. Feet and fractions 
b. Chains and inks 


2. Parts and use 
s. Thong 
& «= Traflas 
c Use 


8 Care of tape 
4. Cleaning and only 
0 Keel sutage 
eo. Ur gyyeane 


1 Usimes Compas 
S20 Angle of dechaatan 
1. Trae North 
2 Maateta Neth 
3.0 Arrows off topograplin map 
a. Prue North 
bo Magnets: North degrees of dechnation 
Bo Parte of compas 
1. Compas bow 
a. Graduated cock 
bo ON-S roterence posts 
ce. Interchanged E-W points 
do North arrow 
¢. Leveling bubble 
fStop back 
g Sight vanes 
Vertical spindle 
tevefing head 
4.0 Jacob stuff 
Co Setuing orf sagt: of declination 
DD. Magnein declination and tind measurement 
1. Quadrants 
a. NENW, SE, SW 
b. North and South reterence points 
2 Degrees and minutes 
3.0 Writing bearings 
4. Drrection 
bb. Degrees and nimutes 


on le 


HE Public Land Surveys 
A. Metes and bounds 
Bo Rectangular system of public Lind survey 
t. Principal meridsan 


2, Base line 

3. Range fines 

4+ Township itnes 

§. Sections 

f. Subdivisions of sectaans 
(. Legal dewnptions 


Vo Laymy Gut Permendtcutar § ines 
A Crew set-up 
1. Head tapeman (chainman) 
2. Rear tapeman ichamman) 
B. Equipment needed and its ue 
Stee! tape and reel 
Plumb bob 7 
Ring and 11 pins 
Range pole 
Ssnall stakes 


a aa 


Reel storage 
Dragging by thong 
Job assignments of reat and head tapemen 
Verhal work ing instructions 
a. chain 
b. stick 
5. Distances not in even feet or chains 


eee 


D. Procedure for steel taping on nnd sloping more than 2 


Percent 
1. Breaking cham 

2. Using plumb bob 
3. Using range pokes 


sedure for steel taping on land less than 2 percent 


V. Detenniming Land Ana 
AL Practical application 
I. Use sn complete survess 
2. Use with planctabte 
BK. Cahculation of tape areas 
1, Rectang 
2. Right triangk 
3, Any trangle 
4.00 Prapezotd 
5. Curved boundary 
6. Prapesium 
Vi. Traverw Methods of Measurement 
A. Open traverw 
1, Simple traverw note form 
a. Station 
bo Object (adjacent station) 
«. Distance 
d. True bearing 
Combination of steed taping and compas readings 
Crew make-up and respon dbility 
a. Instrument man 
b. Recorder 
«. Head chainman 
d@. Rear chainman 
B. Closed travere 


foo to 


Suggested Learning Activities 
1. Practice pacing and chaining a tour-aded figure on fevel 
ground. 


2. Determine number of paces per 100 feet. 
3. Practice using the tape, cleaning it. and returning it to the 
reel, 

4. Take point on topographic map and select a destination 
point. Attach string to pin at point and extend along a 
trae North deovtion. Attach another string and extend 
along a magnetic North direction. Mave students calculate 
distance by which they would have missed proposed 
destination if they had followed magnetic North without 
allowing for the ang’e of declination. 

Practice using the staff compass to follow a true bearing. 

6. Practice measuring distances on tersain of tess than 2 
percent dope. 

7. Pick a traverse of known distance on sloping ferrain of 
over 2 percent and determine distance by breaking chain 
when necessary. 

8. rect a perpendicular by the 3-4-5 method and stake 4 
out 

9. Practice determining acreages an given problems. 

10, Practice using the staff compass to run aad measure 
straight fines at prescribed bes ings. 

it. Runa series of open traverses at different true bearings to 
a closed traverse conclusion. 

12. Practice giving legal descriptions of selected plots of land. 
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References 
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Adapted from “Land Measusement," No. 01.0603-04, a module of 
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Unit 


SURVEYING 


Suggested Student Performance Objectives 


Upan completion of this unit, the student can: ; 

i. Use stadia in the field for determining borizontst dir : 
tsnees to the nearest one tenth foot per 180 feet of --—-—~ 
distance. 


27 


4 


fy, 


~a 


Grphisally plot given bears and distanves that fornia 


closed traverse foo within one foot of closure per 10 feet 


of distanay. 

Ue guickline note forms to record Gn the firid? and 
calculate Cin the dassroum) dadia date to within one 
tenth fot mt POO fest ot horuontal distance. 

Petablish an the field) a baw fine with the plane able 
Craver hoard) setup at enther end and oriented for field 
tappttig te within ene desreat of ener and me efron tn vad 
bubble. 

Draw a map using a plane table (traverse board) that plots 
interior deta within an average of one seated foot per 
five plotted structures when compared to “master” 
overlay. 

Adjust a pantograph to tunetion properly in determining 
A sedbe requested fy Che atistras tor. 

Catculate the screate of a plotted closure with 4 dot grid 
to aithen an sHowable error at one acre per twenty acres, 
Given drafting instraments, descnbe techniques to pre 
pire a tintsied mig that demenstrates map parts, mecha: 
nual lettecmg, fine differentiution, and meatness tuo in 
strietor's standards and then perform the procedure. 


Unit Outline 


IV. 


- 
ERIC 


Studia Distances 


A. 


1), 


Stadia: prance 

1. Geometric 

2. Constant factor 

Reading the red 

{. flonzontal readings 

2. Shloping readimes 

Linear measurement 

1, Nate form tay tncszontal readings 
3. Runatug lines 

Sources of efror 


Stadta fraverse Closure 


A. 
B. 
€, 


p. 


Compass beurmgs 

Linear measurement 

Travers cofosed) plotting 

1. North orientation 

2. Prowractor use 

3. Engineers scale 

4.00 Draftmg board and T square 
Relotiity Co map prepsrataon 


tield Note | akimeg 


A. 


BR. 


boris of nates 

1. Vartanes 

2. Interpretation 
Notehaok 

1. Supplemental sketches 
2. Proper procedure 

3.) Importance of accutacy 


Plane Table Survey 


A. 


Parts and use 

1. Alidade and scope 
2. Table and level 

3. Setting up 
Variations 

1. Traverse bosrd 

2. Sighting devices 
Application 

1. Accuracy 

2. Area mapping 


3%. Traverw intertor detail 


p. 


4. Topographic use 
5. Lamd use planning 
Methods 

1.  Interectivn 

2. Rasdiatwn 

3. braversing 


V. Maps and Mapping 
A. 


Interpreting maps 
ft. Avraal phates 
2. U.S. .Geological Survey Topagraphic naps 


B. Using mapping instruments 

1. Lettering 
a. Sets 
b. India ink 
ce. Styles 

2. Pantagraph 
a. Enlargement 
b. Reduction 
¢ Duphcaten 

3. Determining acreage 
a. Port grid 
b.  Phinimeter 
«Summation of squates 

C. Map drafung 
1. Drawing instruments 
2. Map requirements 

a. Tithe 
bh. Scale 
vs. Meridian 
1p) Prue 
2.) Magnetic 
d. Name and date 
¢. Border 
f. Legend 
3, Inking 
a. Line width 
b. Ruling 
c. Shading 
dé. Colored inks 
¢. Propartion 
f. Cleaning 
Suggested Learning Activities 

1. Determme a distance along a property line using stadia. 

2. Coffect: fincas measurement along known bearings of 
closed traverse and plot on paper the closed traverse to a 
predetenmined wake. 

3. Map the schoul atea. If possible, utilize property comers 
to check closure accuracy. inchide a8 igterior detail. 

4. Withs map such as the one developed in activity C. use a 
pantograph to change the map scale. 

5. Use a dot grid and calculate the approximate acreage of 
the map prepared in activity C. 

6. Prepare an inked map compicte with aff general require- 
men is, 

References 


Davis and Kelly. SAort Course in Surveying. 
Schwab and others. Klementary Soil and Water Enginccring. 


Adapted from “Advanced Surveying,” No. 01.0603-05, 3 module of 
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MINERALS 4ND MINERAL FUELS “Sr Copy AYA AB 


Phe units of mstruction which follow gre fude ta the 
fieparation of individuals ter entry hevel cup ment reisted to the 
iiinageniont at mineral and mineral tueh resutees 


Figure 6. Mining area restoration workers mutching a strip mine spoil bank to establish ground cover. 


Unit B. Conditions cauung certain deposits 
C. Etfecteat ther 
MINERAL AND MINERAL FUEL RESOURCES ai ai A 


1, Wind 
: ee 2. Water 
Suggested Student Performance Objectives 3. Atmiispheng 
Upon compk tion af dis und. the dudeat can 4. Ice 
1. Carreetly identity rowhs und min- D. identi ying comman rocks 
crafts common to the state $.  Terture 
2. Given samples of rock. the student can chasily each as 2. Mineral composition 
HNCOUS, edimentan., of metamorphic, 3, Other properties 
3. reddy descrabe the formation of coal in the earth's crust, H. Mountain Formation 
4.00 List and gave a function of tree of more minerals in each A. Shrinking of the sphere 
aft the following categories H. Faudting 
a  kneray faeh C. Anticlines and eynctines 
b, fron alloys D. Redepodting of weathered material 
c. Nonferrous metals 11, Minerais 
dad. Construction minerals A. Farmation of mineral deposits 
¢. Chemical and industrial minerals 1. Concentrating 
5. Demonstrate an awareness of the importanay of geological 2. Intrusion 
ime m minitg by briefly dewribing how a knowledge 3, Growth deposits 
of geologtcal wiettce is used in predicting location of 4. Ocean Moor deposits 


mineral depodts and udng mining strata control. B. pag dee comnton ninerais 
{. Physical properties 
ig ; a. form 
UstOctier b. Cleavage and fracture 
1, Racks c. Color 
A. Types ds Streak 

— 1. Egnenas e. Luster 
aaa 2. Sedsmentary f. fisrdness 

——~ 3, Metamorphic £- $pecific gravity 
7 i) Pe] 


2. Chemical composition 
IV. Fypes at Mineral Restunes 
A. barge fucis 


Referenecs 


Pagan. View of tHe arth  4n [nercaduction tes Gavitogy. 


Gallant and Sehuberth, Dascoreraig Rock s and Meiecnils. 


ria Ongin Langwell and Pint. detroduction to Pivsteal Gedogy, 
bh. Oowurrence Natainal Cord Avnnitian Coat 
Sneketave. Opportunities mt Geofagy aid Goalugical Fagmecring 
“ Piastrtaetion 
d Reserves 
2. Petrofeum 
a Obtain 
ho Occurremes 
‘ detributton 
do Reserves 
8. fron 
C. tron alloys Unit 
ib Maine INTRODUCTORY MINING 
2.0 Chromsum 
3. Nickel 
4. “Molyhdenum Suggested Student Perfurmance Objectives 
S$. Tungsten . 
©. Sanahien Upon completion of this unit, the student can: 
2 ateimaubs 1. Dentonstrate an awareness of the impact of mining on the 
8. Vitanvum envionment by describing the importance of: 
D. Nonferrous metals «. Conserving and stretching the imited muneral and 
1 Copper fuel resources 
2, Lead b. Returning mined baad to its orginal contour and 
3 Ame Landscape 
4. fin c.  Tuming mineral wastes into usable products 
FE. Construction minerals 2. Demonstrate an understanding of mining terminology by 
f. Asbestos cormeetly defining 16 out of the 8 mining terms studied. 
2. Asphalt 3. Lest and explain the main provistons of mining bws 
be Semen relative to chims, dze of claims, marking cam, and 
4. Clays mineral rights. 
S. Sand and gravel 4. Demonstrate the ability to design a plan for surtace 
6. Gypoum Mining a given product on a given area of hand. employing 
7. Lame Mining and procemung methods that result m the least 
%. Skate Waste and the mavimum protection of the anmined 
7 Shite portion of the mineral deposits, 
Chemical and industrial minerahs and metals §. Identity main crosscut, outlet croscut, auNiiary crass 
I Saudia cuts, tunnels, traverse galleries. vertical shatis and mam 
=: Ai haulageways on a picture or diagram of an underground 
3.) Hasmuath ‘iia: 
. ‘admium 6. List and expiain the main provisions of federal and state 
ae ge laws relating tu the inines’s fwalth and safety. 
6. Mernury 
7, Platinum 
8. Stiver Unit Outtine 
9. Hante 
1G, Cryatite I. fatroductian 
1h, Fluorspar A. Mining 
12 Fektspar t. Sesfave 
13. Miva 2. Underground . 
14. Potash 3. Favironmental impact 
18. Phosphate rock K. Materials mined 
16. Pyrites 1. Minerad fuels 
$7. Sutter 2 fron and tran afloys 
1% Salts ry Nonferrous metals 
V. Use of Geafogical Sciences . Constraction minerals 
A. Prediction of likely location of mineral depodts 5. Chemical and industrial nsincrals and metais 
Aad in mining strata control °C, Becoming famitiar with mining terms 
1. Minty 
F Mare 2. Prospectiag 
Suggested Learning Activities 3, Exploration 
1. Make a enffection of rocks 4. Exploitation 
2. Make a coffgchon of metafile and nonmtetabic minerals. 5. Veta 
3, Make a cuilestein of cuss & Shoot 
4. Make a collection of petraknan products. 7, Bedded deposit 
&. Qetermine what minerals are included i your state's 8. Masses 
oe. resources snd the number of workers employed in minezal 9, Outcrop 
= extraction sad reisted industries, 10, S¢rike 
eB. Stady yout stsfe faws rebting to the mining of mineras tt. Srifts 
: and stineral fuss, 12. Level 


ERIC v 


13. Cyesec ture 
14 Winve 
1S Raw 
$a. Shaty 
$7. Hanyang wall 
tN. baeemwall 
Ho EN phonation 
No Preeapec tine 
$200 Pure and paportanee 
2 Gunshaical 
3. Geopit wed 
4.00 Geostenin al 
Ho EAptopaton ding 
Co One tortion and cookin intlueme 
Hf Mining Taw 
Al Chums 
f.  Dasrsvery 
2. Save ot aan 
3, Markings the he ation 
8. Mineral raghits 
Co Compiianve with atte and tederal liws 
Q. 0 Meafth amd satety tavards 
IV Surtace Mining 
A. Pit planning and Layout 
Ko Strippune the Lind 
C. Prendus ton engencertny 
1, Deillne 
2. Bhasteny 
3, Laading 
4. Hauling 
1). Safety practices 
bo Dand rechomation 
Vo Opening Up Underground Manes 
A. Crosscuts 
1. Mun crosscut 
2. Cathet cresscut 
3. AUNitaary crosscuts 
fo funnels Cadite 
C. 0 Praverse Gallertes 
1). Vertsul shatts 
1. Workang siuatts 
2. De acest ar apc ast stistts 
3. Underground shatts 
bf. Main haulapewas s 
ft. Preventing the settling of ground 
G. Controfing andergniund fires 
VIL Underground Mines 
A, Coat 
8. Gypeunm 
C. Salt 
D, Nikel 
EL fps 
bf. Copper 
G. Lead 
HH. din 
f. Urannasn 
Suggested Learmag A ctivities 
1. Fake a tiekh tp te 4 surface mining eperatan and 
observe caneervation methods used. 
2. interview miners and have them relate conservatien 
practices employed in underground mine< 
3, Write your state's department of mincs or geology and 
inquae sheut provisions being made for conserving 
munerals. 
4. Interview geologivts and have them rehite their activities 
in mineral exploration, 
5, Make 3 Gt of new uses of mingrats not common $0 years 


ago, which account in part for the iscresaed consumption 
which has taken place since 1920. 
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Refetences 


Pewis and Clark. Adonis af Waieg, 
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US. Department af the intertor, Surigce Mong and Our bavirei. 
mcr, 


Unit 
MINING AREA RESTORATION 


Suggested Student Performance Objectives 
Upon completien of this unit. the student can 


Mod 


Carry out an effective inventory of a surface mined srea 
determining teyture, acality, and dope af spoil hanks, 
etusson, plant cover, water quahty, streammtiow, fication 
of tires, and other fre zards. 

Utilizing the data collected in the inventory as well as 
Tegional plans. governmental law codes, and a review of 
governmental and private assistance prognims, determine 
an approprate future use for the area. 

Prepare a writien report autlining steps om the basic 
tedlama tion of an area for 4 given uw. 

List the guals of a national surface-mineddand conserve 
tton effort. 


Unit Outtine 
Characteristics and Physical Condition of Mined Land 


L. 


iv. 


4, 


zamrm: 


f. 
Ada 
A, 


Spoil banks 

1.) Tenture 

2. Acidity 

3, Stopes 

Chinate 

frosion 

J. Shades 

2. Awess roads 

Plant cover 

Water quality and streamflow 
Ponds 

Effect an wildlife 

hire 

1. Coad reftese banks 

2 Underground mine fires 
Land and property devastation 


pling Reclamation to Site 


Agricultural use 
1. Cultivated crops 
2. Grass and pasture 


Repainng haul nrads 
Repairing stream channels 
Stabilizing ponds 

Other hazardous conditions 


v. 


i. 


2. Mineral Lesang Act tor Acquird Lands 2, Stabihvation 
3, indun Lams 3, Storm wart antl 
State 4, Water quality 
1. State cuntrol of musing an vate. cunts. ar munh §, Water start: 
pify owned Linds f. Air quality 
2. State outtral af mining on private hinds 7. Natural beauty 
3. Other coatrals 8. Health and safety 
Decal controd ot mining on private limes 
Water poilutaon vonttrok Suggested Lcarmag Activities 
faa eee a salen f. 0 Dake a fiekS tap te a sersp ining operation ive 


the conservation measures hesig taket, 


2. fype ot maternal nthe overhurden : = 
oe 2. Fake ahd arags tor ag tame di aeneege treatmenc facility, 
3. lee teung tade of adjoming bonds 2 an 
é , 3% fr a itted tea and propose a Suture ine for ihe 
Comer ation Effort 5 
A, Imfustry ; 
: be 4. . stor oe chansttns oo tain fare. or a given use. 
KB. federal soweraiient ‘ev 
: : ry rhe caface ob Gansen acta Services and 
CC, State governments. 7 
: Par 2 Sonne 2 Jem? what + ovices thei respec 
DP. Areasot research on supface-nuned-and a a 
LIVE cngant. bla | piesading in the acea of mined land 
1, Revepe tation ral eisiaan 
a 
2,00 Cheanstrs of overburden and ganils ri 
Vv dreekapy 
ae Referesees 
4.0 Lacth movement and placement 
§, Bul roads Pohesder. Surface Mirceg, 
6. Land uw patented tOS, Department ot Agriculture, Restoring Surface: Mawd | ated. 
bo Gogh ata national santa cminedbind conserva ttod effort US. Department of the intertor, Surface Mating and Our Paviron 
1. Prephanname ment, 


RANGE 


Preparation of individuals for entry level employment in rangeland 


Phe units of instruction which follow are bade to the %, 


Management 


Figure 7. Range aides building fence on the West Fork range allotment in Montana. 
Courtesy U.S. Forest Service. 


Unit 
RANGE SCIFNCE 


Suggested Student Performance Objectives 


Upon complenon of this unit, the student can: 
f. 


S. 


Recite ut least four henefits of range crops w land, 
Wildlife. livestock, recreation, and economic require 
Ments, 

Revognize and describe three factors affecting the pro- 
ductivity of 4 given range land, 

Identify by common name 
Plunt species. 

identify the ecofogical considerations for each species 
iden isfted, 

Identify various uw values of each species identified 


important range 


Unit Outtine 


Lo oR 
A 


ay 


ange Plants 


Types 

$. Grasses 

2. Forbs 

3. Shrobs 

4. Trees 

identification of common range plants. 
i. Parts 


an op 
g 


Perennial 
Stage of maturity 
ce. Location 
1.) Soils 
2.) Flevation 
3.) Water 
4.) Salinity 
3. Poisonous of non-poisonous 
ll. Productivity of Range 
A. Size and quantity 
B. Quality 
1. Palatabifity 
2. Nutritive value 
3. Stage of growth in relatiun to grazing 
C. Effects of grazing 
1. Carrying capacity 
2. Stability of range plants under grazing conditions 
3. Evahtation of range conditions 
Hil. Benefits of Range Crops 
A. Forage values 
1. Season of best we 
2. Comparative nutritional values of plants 
B. influence on water resources 
1. Consumptive use by pats 
2. Conservation value 
C. Dependability (c ansistency of production) 


mH 
Lars 


Suggested Learning Activities 


1. Observe and identify plants under range conditions. 

Recognize the ifferent characteristics of specified 

species, 
2 Prepare personal piant identification specimens. ae 
3. Hdentify the parts of the plant and the function of esch 


33 


4. Ong field trip. observe the production and uw of range 


crops 
8. tvafuate the quantity und quality of a given rangeland 
ated. 
References 


Ensminger. Me Stachman's Handbook, 
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Stoddard and Smith, Karige Vanagemient, 


Unit 
RANGE MANAGEMENT 


Suggested Student Performance Objectives 


Upon completion of this unit. the student can. 

1. Evaluate a specific rangeland situation, identify any 
abnoratal conditions. and determine the carrying capacity 
a! the area. 

Develop a complete written rangeland management plan 
fora given area, considering: 


iw 


bertilizing 

fasect and disease controt 

Weed contrat 

ire protection and controlled burning 
m. Watershed relations 

3. Demonstrate the ability to utilize services available from 
the conservation agencies in the county or district. 


a Carrying capacity 

b, Livestock watering areas 
ec. Livestock salting areas 
dd. Fencing 

e. Traimprovement 

t. Rotation and deferred grazing 
g. Clearing 

h. Resceding 

i. 

J. 

k. 

1. 


Unit Outtine 
f. Determining Range Conditions 
A. Basis for judsing range conditions 
1. Capahilities 
2. Abnormal conditions 


Hh. Range Use Practives 


A. Controlled grazing 
{. Developing water «cas 
2, Salting 
3,‘ Pencing 
4. Rotation grazing 
§. Deferred grazing 
6. Numbers of nimals 
7. Kinds of livestack and wildlife 
8. Riding 
9, Trail improvement 
B. Clearing land 
1. Chain 
2. Chemical 
3. Controlled buming 
4. Plowing 
5. Other 
C.  Reseeding 
1. Seedbed preparation 
2. Meshods of planting 
D. Fertilizing 


1. Methods of application 
2, Kinds and amounts 
3. Conditions 


Hil. Management Services Available 


A. Federal 
1. United States Forest Service 
2. Bureau of Land Management 
2, USS. Soil Conservation Service 
4. Agricultural Stabilization and Conservation Service 

B. State 

1. Department of Natural or Favironmental Resources 
2, Department of Forestry 
3. Fish and Wildlife Commission 
C. District and County 
Suggested Learning Activities 

1. Take field trip to rangelinds exhibiting damage and/or 
protective measures to prevent damage hy fire, insects, 
and disease. 

2. Distinguish between desirable and undesirable plant 
species that may invade @ range. 

3. Provide work experience in mechanical snd chemical 
clearing, controlled burning, fertilizing and seeding range- 
land crops. 

4. Cruise rangeland areas and judge range conditions. 

S. Practice determining the carrying capacity of selected 
range areas. 

References 
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e. Phant disease 
f. Weeds 
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Determining trends in range condition 
1. Vegetation surveys 
2. Changes in wildlife and tivestock population 
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The unity of instruction which follow are hawe to the 
Preparation of individuals tor entry fevel enploy ment in outdoor 


fecreation. 


Figure XX campground caretaker painting a service building. 
Courtesy Shawnee State Park, Schelisburg, Pennsyivania 


L'nit 
RECREATIONAL USE OF NATURAL RESOURCES 


Suggested Student Performance Objectives 


Upon compienen of this unit. the student can: 

1. Recognize and fist the vartous demands by the public for 
different types of outdoor recreation experiences. 

2. Recognize and list the different types of natural resource 
reereataondl uteas and the kinds of services and facilities 
required for each. 

3. Recognize the meome potential from various types of 
fecicational enterprocs and supplementary sources of 
income, 

4. Catry out an effective mventory of the recreational 
enterprises in a given stea. With inventory data and 
printed matertal., proposed additional outdoor recteation 
enterprises, conddernmng- 

a. Location of enterprises 
b. Types of facilities 
¢. Cultural treatment of vegetation 


Unit Outline 


{. Demand for Recreation 
fhe emergence of leisure 
f ftects of leisare on society 
. Effects of leisure on the individual 
Leisure. recreation, and work 
Importance of recreation to the community 
Outdoor recreation tn American life . 
f, Petinition of outdoor recreation 
2. Newd fur outdoor recteation 
& Removal of man from natural heritage 
&. Need to restore balance 
(i, Extent of outdoor recreation in America 


~mons> 


ff. Kinds of Outdoor Recreational Enterprises 
A. Fishing areas 
B. Hunting areas 
C.  Shvoting areas 
LD. Scenic, historic and natursl areas 
E. Camping areas and exhin sites 
I. Picnic areas 
G, Swimming areas 
H. Winter sports areas 

1. Skiing 

2. Skating 

3. Snowmobiling 
Hi. Sousces of Supplemental Income 

A. Bait and tackle safes 


* 


B. guide services 
C. Lodge, snack bars, concessions 
D. Ski lessons 
f. Rentals 
1. Boats 
2. Fishing tackle 
3. Snowmobiles 
4. Skates 
$. Skiing equipment 
6. Fishing areas 
7, Kennefs 
8. Horses 
3. Other 


{V. Exploring Opportunities for Establishing a Recreational Enter 
prise 


A. Survey available outdoo: recreational facilities within the 
region 
1. National parks and forests 
2. State parks and forests 


3. Private esterprizes 


ERIC 


investigating possibilities of ao wheeted ated for rected- 
trend cater prises 
I. Qescaraett 
at. Ncacssibabiis 
bo Population centers 
2. Year ground of sasomal enterpriags 
Land 
4. harests 
+, Water 
6. Wikilite 
Structures 


Suggested Ceaming A ctivities 


1. Make a fight try te studs (he tacditve. and managerial 
aspects of 4 national park, 

2, Make os tiekt trip to studs the ficlittes and oanaver ial 
APects of a slate purk, 

3.00 Make a field trip to severai private outdoor ncreationad 
enterprises such as campgrounds, shooting preserves, 
fishin areas. and winter sports ateas. 

$0 Survey availible cutdeor recreation Cadities within the 
scheal district, 

§. 00 Survey recreational needs in an sfea. 

6 faventors the school district of region to determing fit 
Possthifines came fora recreational enterprise, 

T. inventors a aiven pivee of lard and propose the develop. 
IWwat of a fecresthonad enterprise on tt. 
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NATURAL RESOURCE RECREATIONAL BUSINESS ASPECTS 


Suggested Student Performance Objectives 


Upon completion of this unit. the student can: 


1. Recognize and demonstrate bade hookkeeping  pro- 
cedures, define bookkeeping terms. 

2) Demonstrate by response to written and oral questions, 4 
knowledve of the nnportance of buokkeeping. 

3, Recognize and effectively meet the recreational enterprise 
operater’s. personal responsibilities regarding hability. 
property. and compenwhion insurance. 

4. Outline 4 safety program for a given recfeational enter- 
prise. 

8S, Recognize and effectively sansfy afl focal. state, and 
tederal Liws pertaining to 4 given recreational enterprise. 

6 Know and effectively utilize the financial and technical 
awistatee of federal, state, and focal ageners ino the 
development of 4 recreational enterpriv. 

7, fast the haste proveions of legislation of importance to 
workers including sactal weurity, workman's compenst 
fron md cama Wate, 

BK. fast the provisions relating be tates of concern ta workers 
including federal meome taxes. sackl security tases, 
federal use fan, state permin. ete. 

9 Utilize edern advertising methods to promote a fecrea 


tamal area effectively, Design a brochure for a wiven 
recreational enterprise. 
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Unit Oatine 


IV. 


Vi. 


Vil, 


Business Aspects of Recreataonal . nterprises 
A. Business procedures 
BK. Record Aceping 
C. Jan assessment and structure 
DD. Public relations with: 
1. Customers 
> Community 
ft. Legal restrictions 
{. Zoning regulations 
2, Water and sanitation resalations 
3. bine regulations 
4. Law enforcement regulations 
§. Wild game regulations 
Need tor un fnserance Program 
A. Ninds needed 
1. Liability 
2, Accident 
3 


. Compensation 
4. Collision 
&, Theft 
6 tin 


BK. Determining amounts necded 

CC. Obtaining insurance 

Establishing a Safety Program 

A. Boat aafety 

8. Hunting salety 

C. Swimming watety 

DP. fee. snow, snowntobile, and skiing safety 
f. Hiking safety 

F. Fire safety 

GG. Rading satety 

Financial Assistance for Recreational Development 
A. Farmer’s Home Administration 

BB. Production Credit Administration 

C. Commercial Banks 

1D. Small Business Administration 

tf. Agricultural Stabilization and Conservation Service 
Technical Assistance 

A, State Department of Parks and Recreation 
8B. Bureau of Outdoor Recreation 

C. Soil Conservation Service 

D. forest Service 

fF. Cooperative Extension Services 

bf. Ruralarca development 


Maintaining and Operating the Enterprise 
A, Sanitation 
}. Sewage 
2. Refuse dispowl 
3. Vermin control 
B. Water supply 
C. Liectiniec supply 
D. Vegetation control 
t.  Controlfing insects 
ft. Area safety 


Administration of the Enterprise 
A. Employee relations 
i. Compensation 
a.  Salirivs 
bh. Socsal Security tay 
«Workman's Compensation 
dd. federal Income tax 
2. Attitude and goodwill of etaphoyees 
3.) In-service traming of emplosces 
¢ 


B. Customer rehitions 
f. Registering of guests 
2, Hospitality 

C. bee collection 


i 
1. Manual 


1 ' 


e@ 
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f), 


-. | Mechanical 
4. Compoperated gates 
bo Packet sortdene ta. fines 


1. Deagneng signs 
a. Adtnimistrative 
bo Pree ttemmel 
a. Restracuve 
Jo Interpretive 
2. Maintaining signs 


Suggested Leaming Activities 


1.00 Desi a brochure tors camperound. 

2.0 Write advertising copy for an outdoor recreational enter: 
prise, 

3 View a recreational enterprise and discuss inattagement 
Provedures with the owner. 

4.0 Revaw the management requirements of an established 
Tevred liamal enterprise, pay ing particular attention to fegal 
resting tons dictited bs the focal government. 

5.0 Discuss with @ representative of barmer’s Home Admini 
tratton the finang tal assistance availahk: tor developing 4 
reoreattonal area. 

6 Discuss the potenteal risks and Jisbilittes assocuited with 
the operation of a recrestional area, 

7 Mepare 4a workable plan for the mamiemine: of a 
developed camperound or pictuc area, including: 

1. Upkeep ot the facilities 

2.0 Provision of servia's 

3.00 Maintenance of roads and trails 
4.00 Maintenance of vegetation 

§. 0 Reduction of afl forms of hazards 

Ko Have insurance representatives discuss the kinds and 
amount of insurance needed for 4 recreational enterprise 
and methods of ucquiting the insurance. 

9, Invite resource people - lawyers. wildlife officers, soci 
sccurtty und income tay experts + to speak fo the group. 
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DEVELOPMENT OF SUMMER RECREATION AREAS 


Suggested Student Performance Objectives 


Upon completion of fis amt. the student Jan: 


Pilive maps. revional plins. governmental baw codes, 
labor departinient siatisites. review of governmenial and 
Prvete assistance pragramis, review extemal factors of 
travel time. prosimity to demand. type of demand, state 
and focal laws and reguksions, competition, financing, 
ete in sekwting a stte fora summer recreational area. 
Recognize anterns! factors of ply aca features of the site, 
Presefice ool Matar MC OOns, CAPO ates. cas of 
does. water supply. vegetation. fe. in sehecting a ste 
fora tcreational ares. 

Carry out en effective inventory of a proposed re creation 
dtea through preparation of survey maps of boundaries, 
cmiogra, wafer amd vepetetton features, and cvsting 
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cufturat developments: prepare a written report summiariz- 
ing mutural hazands evrting on the sate. recontmended 
deselupment of water resoureys, reconimended campsite 
and sanitation facilities focaftans, matural features of 
interest, rveommended acons to the ste. recommended 
toad kiyout within the area, and stiggested recreation 
activities that the site may be developed to accommodate, 


4.0 Demonstrate ability to develop, with inventory data and 
printed aneteriad relating to campyroand tacdities and 
layout specifications, a workable campground wte dean, 
considering: 

a Carrying capacity of the site 

&  Fypes of facilities 

6. Dedgn of all roads, buildings. campsites, water, 
sewage facilities, trail. pkitforms, fireplaces, rubbish 
disposal tacilities, benches, stables, safety regulation 
devices, signing and lighting. 

dd. Design of all cultural treatment of vege tation includ- 
ing landscaping, removal of hagatdots vezetation, 
scenic vistas, barriers. lawns, and erosion control 

5, Demonstrate ability to develup a workable plun for the 
maintenaney of a developed recreation urea including: 

a. Upkeep of facilities 

bh. Provision of serviews 

ce. Maintenance of roads and trails 

dd. Maintenance of vegetation 

e. Reduction of ail forms of hazards to promote safety 

Unit Outtine 
{ Devwloping Campgrounds and Picnic Areas 
A, Providing for safety and sanmtation needs 
1. Water supply 
a Requirements 
bh, Sources 
c. Freatment 
d. Distribution 
2. Sanitation 
a. Sewage disposal 
1.) Water carriage systems 
2.) Subsartace disposal sy stems 
3.) Surface disposal systems 
h,  Garhage 
1.) Collection 
2.) Ddispraed 
KB. Selecting a site for a campground 
f. 0 Physcul features 
a Water 
b.  Fopography 
«= Potable water 
dd, Vegetation 
e. Natural attractions 
t. Forest pests 
gs. Animal and bird lite 

2. Socioeonurtnic factors 
wa Geographic location 
b.  heonomic and busness management 
i. Proposed canipground facilities 

C, Laying oat the campground 


1, Locating camp sites 
w — Fent sites 
bb. Prstler sites 
c. Parking areas 
d. 0 Pron tables 
e. bireplaces 
2. Paocating coads 
3. Locasing improvements 
a. Sanitation tacilities 
bh. Potable water facilities 
¢, Barriers and entrance gates 
dd. Directional signs 


c Vraitsand paths! B, Marking and clearing 


1 Other barldings 4 C. Bridging 
4.00 Developrty sapphin mtal enterprises 1. Rest areas 
a Camp stotes {V. Planning aud Operating a lrunting Preserve 
bh. Concesstons A, General features 
e. Equapment renraf B. Spectal features 
do Horse rental 1. Skeet rame 
c. Firewood 2, Pienic areas 
1 basame eat the pate afteo 2 Rath and pistol area 
1. Locatme pronte areas 4.00 Archery range 
4a. General use prone grounds C. Hunting and trapping fees 
bh Group pionte grounds O. Haunting and trapping rights 
c Readade pana: grounds 1. Limits 
2 Lavating rogds 2 laws 
3. Lecateng improvements 3, Seusons 
4. Santistian factities 4. Banding 
bh,  Potable water tucsities KF. Hunting and trapping servives 
«. Barents and entrance gates 1. Guides for hunting 
dd, Directional signs 2. Leasing for hunting 
ce. breaths and paths 3. Providing boats 
fH. Developing Waterortented Recreational f aterprises 4. Providing horses 
A. Swimming $. Dorental 
}. Selecting a steams ate V. Planning and Operating a Riding Stable 
2 Peseloptng the beach area A. Hors and riding equipment 
4. Shape 1. Pypesand kinds of horses 
bo Composition 2. Pasteers 
o Privacy 3.) Fepes and kinds of equipment 
3. Prowiding for aatets K. Trails 
4. Quality of water C. Housing stack 
fh. Physical hazards 1D. Horse shows 
c Safets equipment bL. feeding stock 


d. 0 Health requirements 

4.0 Developing supporting tacdities 
3. Sanitation facilities Suggested Learning Activities 
bh. Drinking facthtas 
v Dressing tacdities 
do Parking tacihities 

8 Developm: supplemental Lacadittes 
a. Play trekis 
ho Concession stands 
c. Prom areuts 

Kh Martnas 

}. Selecting pounts of access 

2. Developing a boat landing area 
a. Launching samp 
bh. Approact round 
vc. Parksng 
d. 0 Water snd sunitation 

3. Developing supplemental enterprises 
a. Boat rentals 
h. Boat storage 
« Manne service conter 


1.  Fvaluste existing successtul campground sed on physi 
cal and sociveconemic¢ factors. 

>. Inventory a propoed campground die. 

a. Prepare survey maps of boundaries. contours, water 
and vegetation features, and esisting cultural devel- 
opments, 

b. Prepare a written report sumuranving natural hazards 
existing on the site. recommended development of 
water resmuirces, recommended campate and sanita- 
tion facilities location, natural features of interest, 
recommended access to the site, recommended road 
layout, and suggested recreation activities that the 
site may be developed to accommodate. 

3. With inventory data in (2) and printed material regarding 
campground facilities and layout specifications, prepare a 
workgble campground site design, considering: 

a. Carrying capacity of the site 


Co fasting resorts b, Types of facilities included 
1. Phenseetiy: a testing eainp c. Design of all roads, buildings. cainpsites, sanitation 
a. Location facilities, trails, platforms, firephices, rubbish 
h, Types of cabins disposal facilities, benches, stables, safety regulation 
o. Phonic areas devices, signing, and lighting 
dd. Administration - management d. Design all cultural treatment of vegatation inchiding 
2. Develupmy fishing areas removal of hazardous vegetation, landscaping scenic 
a. Dhcks vistas, road fighting, campsite fightine. barriers, 
b. Boat bunches : lawns. and crosion control 
cc. Bart and tackle facilities 4. Prepare a workable plan for the maintenance of 3 
3. Sources of supplemental income developed campground or picnic area, including: 
a. Marine supphes and fishing tackk a. Upkeep of the facilities 
bh, Concesstarts bb. Provision of services 
cast v«. Maintenance of roads and trails 
doo bashing tees atid Heettses do Mamtenance of vegetation 
e. Renting tackle «Reduction of all forms of hazards 
HL. Planning fuking and Riding {rats §. Draw a riding trail area and incorporate paunts of interesi. 
A. Location 6, Obtain a sod survey mup and fand capability map of a 
1. Scenery , hunting preserve arca to determine the best area to be 
2. Grade used far hunting and the best area for fishing. 
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A Constructs sunell scate ciodeb of the ata 

fo Bhi tt ieed crepes of the wildlife a the preserve 

te pets Snecvites fer arte tir peifegnigteen aad 
Htcranise on different dude ranches and oon Baas at 
HUA en received. select ane fo visit Give peasants foe 
sefew thon 

NS Visita neat ridin Glib 

COV is a tistatic desert epeaaitian ter obscivatienr af the 
Pope bas cad bas eeitat tae aca 

1 Sutves the tivhung (rath ana resent ana fe deternime the 


nutaher of fete and cqyuaporen 
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Unit 
DEVELOPMENT OF WINTER RECREATION AREAS 


Suggested Student Performance Obpe tives 


Upon cocupfenen ot this ant. the student cen 
{ Cilivine Gaps. tested plains, posertinental Law codes. 
fabor hepurtnignt stadistigs. review of sovernmental and 
PONS USSISLINGe Precrais, fecontize cAteMal factors ot 
Trasel tine. prenamaty fo demand. type of demand. stute 
and deca hiws und reculanons competition. financine, 
Chat sche iit a site forse winter recreational area. 
Recositize interial tactors of pliv steal features af fhe site, 
Mesto cot india affracttotts. Gp anstont ated. case of 
dees. Mater supple. veawtation. efo am sekectime aoe 
for a Winter fevrestiomad ured, 
Grr. ota ehfective inventors of a proposed ree restton 
Area Thronwsh propanatian of survey. map of boundaries, 
comtenrs, ind veretation featutes, and cvntiag 
cufturahdos clopments: prepaie aw ifen repent sammiatiz 
is omaturdd huvards existing on the site, recommended 
developrat of water reseurces. recommended location 
fer fils and trad. natural features at inferest, recom 
mended acces de the stig, recommended road: fas cnt 
erhin the apes and sttyvested tecreation activities that 


“ 


Water 


Hie ste ony be desehoped fe dgasatmduite. 

4 Pemenstrty shitty to develop, with inventors date and 
panied titel relating to skating Mepes and bay out 
ype fhicd tions. s workable ska site destin. considermy: 

a Cuerring capuaits af the ate 

Wo Dy gees of facades 

‘ Poet ot tb tents. fevafebasses 
rebates. stents anal fielreasys 

Ho Desien ood al ouitanab treatment ot vevetatian ime hid 
Ing hindsaping. remo) of fuzardowus vesetitian, 
scetty trath, and erasien control 


shapes, Gta wefan 


S  Pemonstrate ability to develop a waorkaltle plan fot the 
Aaienunee ofc descloped witter recieation area incdud: 
ty 
4 Upkeep ot afl cudtaral tacdlities 
hoo Provestan of seraces 
e Maittegance at roads, tritls. ind dopes 
do Maintenance ot adequate snow caver 
6. Reducnon ot atl forms of fasaids be ppenttote satets 


t nit Outline 


PLinnine and Opecume a Skane View 
A Eraths 
t. Pocateon 
2. Matkmy und dearme 
ao National kt area sitns 
bo dnfernattomad At grea sera 
3. Rest tress 
Bo fatts 
I. Rope 
2. Poma, platter. dor Dayar 
3.00 Chair 
4.0 Cheenhorls 
C. 0 Shts and shang equipment 
1. Patralfing the slopes 
b. Skt fessons 
Planning Sted and Snowmobile Areas 
A. Pratl 
es ROTC) 
2. Marking and Gearing 
3.0 Comfort siations 
Ko Renting equipment 
1. Snowmobiles 
Steds and tobuagans 
. Stow shoes and skis 
CC Patrolling the area 
Planning an foe Skating Area 
QP ascahitas 
1. Warning hotise and comtort statian 
2.0 Shanng rink 
do 00 Chacing the area ot snow 
ho Muintaming the ie 
Bo Offer hessoms 
C. Rents egutpment 
1. Skuttes 
=. Other 


“ot le 


Suggested Learning Activities 


Po Pvaltaste as oatstimy winter reereution trea fised) on 
PH vsiialand sesoevonomic factors, 
2 Prepare a workable plan tor the development and opens 
Hon af sn tce shaliny area. including. 
a. base altttes 
bh. Strew rosoviel 
Provision of services (concessons. equipment rental, 
ete) 
3. Prepare a plan for the development of a Shane ated, 
including - 
a. Tepes ot facilities 
ho Desten of sth trad. buildings, comfort stations. 
StHlets resulataons, aang. and fihting 
4.0 Adenty the notional and international kt sits, 
S20 repare a plant for the development of a deddine and 
Snowe flim trea. Incorporate ponte ot interest, 
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SOUL 


Phe wits of instruction which foffew are bawe to tte 
Preparation of individuals for entity level employment im soul 
Pete Ve itiiiie 
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figure ¥. Soil Conservation Aides keeping fickd notes for survey work, Courtesy Soil 


Consetvation Service. 
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SOLE MORPHOLOGY, FORMATION, AND CLASSIFICATION 


Suggested Student Performance Objectives 


Upon completion af the unt. the student oun: 


identity dive factors whieh atteer sod formatien ond 
bretly descobe the samnitiednes of cach. 

Make “fed teste of bort wer und dry sl samples ang 
dlasats eatin one of the ULSD AL chisutications: 

a Sandy ssl 

fh, Davaray seal 

4 Clayes soul 

When wiven a soul texture triangle and the percentace of 
wind, foam. and clay in cach simple. clasety the soti 
texture an cach sample inte one of the COS.DLA. classifica 
Tons 

a Costus tes ttred 

b, Moderately cour teatured 

6. Median tes tured 

d. 0 Moderately fine-ten tured 

v f me-tentured 

Chests ampks of fopsarf im one of thiee color groups: 


m) Tah 
fs) Moaisusn 
4 Park 


With piydrion papers and a colar ¢huart, determine the 
pil values tas given samples of card within O35 units. 
Distingash major forzens in sol profiles and deserthe 
the major chars terstk sof each 

Chissify sods in one ot the permeahtits sroaupy 

a Nery stow 


bh, Show 
«0 Moderate 
d. Raped 


Determine the mosture content of soil, 
Recognize and describe major differences between soils as 
they cucur an the fied. 
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Lnit Ontiiae 
{Becoming f amit: with Sod 
A. Parent maternal 
1. Residual material 
a. fgneous 
bh. Sedimentary 
«. Metaniorpiiay 
2. Pransplunted inatertal 
a. Water 
h, Wind 
&  Glacttion 
ad. Gravity 
3. Cumutose material 
4. Peat 
bo Muck 
B. Sail organic matter 
1, Functions 
2. Phystcaland chemical properties 
3. Bielogical properties 
C. + So water 
1. Functions 
2, Infiltration 
3, Percolation 
4, Classification 
a. Gravitational 
bh. Capillary 
c. Aygroscopic 
§, Measuring sul moststure 
DP. Life in the soil 


. Plant roots 

Sott mammals 
tarthwarnts 

A tthropads: gastropods 
Protoza: nematodes 

6. Microflora 


when 


Becoming Familias with Sos Formation 


A. 


Formation of soil 
1. Parent matertal 


i 


C 


2 Chimate 

4 bangeccseagetys 

400 Bevin crscsnasiies 
§& Pinte 

Mis sial weathernns 

Po freesing - thawing 
2. Heateme - coding 
2 Wetrme airsing 
4 Poreageen 
Chena weathering 
i Carhortatian 
2 tivdratieen 

, 0 Uadralvas 
4000 Solution 
SOs tdi 


HE Detercuniny Properties of Soul 


\ 


i$ 


( 


Ph aeul 

i Mocthamteal amals as 
2 Soil separates 

+ Organt mutenal 

$000 Partnde dematy 

s Beth dersaty 

fy. Seal conmastems 

To Nath Confer 

Chenttcat ood colbondal 

i Sol Cotloads 

2 Cothosdal clay 

3, t Schenge ed Pacts 

4 Adsorption and exc funge of anion and cations 
‘ 


Sot ptt 
$$ earbetpete al 
1. Plants, 


2. Animal organs 
3. Oegante matter 


WV Classiticatoons at Sottvand Gand Uses 


\. 


is 


Soil cLasificatoris 

t. 0 Soul geecape 

dl Zong 

fy Entrazenal 

‘ Avonal 

Sontl series 

Sol Cy pres 

Sonat phiaws 

. Saad tampfies 
aftd-use clasafiegtains 
tactors bave ts land-use classification 
4. Shope 

b.  Degth 

‘ DP rvirusve 

dg. fesxture 

eo Permeability 
{ Struc ture 
Lamd-use claws 


wee ke ot ae 


te 


Suggested Learning A cuvities 


re 


2 Pas 


Cole t and identify ininerd. and rocks common tn sail 
Cormac. 

Make teld ccauminations of selected ates showing the 
etfest on sad forouation of differmg conditions of parent 
tuaieril. vegetation, living organisms, topography. and 
fine, 

OPverve activities of sod macro-organiamse in a ghass-sided 
sey) observation bas, 

Paamine aad deserthe sad profiles. 

fn pas where the profile 6 espowd, examine in detail the 
sod horizons 

Analy ze sod propertios related to feature. 

Asertam orgame matic: and humus content of suils. 
Analyze movement of water through sols. 

Compare water holding capacities of soils. 

Determine pl of several sol samples. 


4! 


12.00 Determine sor incistun content by tensometer, 
12.00 Make treld studs at hical sods, 
References 


Berger. fatreductary Sails 

Buckman and Brady. Me Nature and Properties af Soil 
Kouttand others, Profitable Sad Manerement 

{OS. Depastnentot Age uliure Ser! 


Unis 
SOEL CONSERVATION 


Suggested Student Performance Objectives 


Upon compteton of this unit, the student can: 


1. Demonstrate an understanding of sulk by describang the 
differences among them as they occur in the (eid and 
what thee diffennees mean insofar as fimitations on uw 
and kinds of use are concerned. 

2. When observing an erosion area. recognize and identity 
the forms of croson and state the probable catetive 

: agent 

3, fast correctly the fand use capability chases and a 
recommended use for cach. 

4.0 When observing a fand area, adentity the land dawes 
observed and state the optimus uses for cach dasafica- 
tien. Same bordering afterns‘’¢ fudgements will be 
allowed. 

§. When presented with a specific land situation. identify 
four appropriate croson control cover craps of structures 
for the particular area. Choice should be on the hasis of 
effectiveness, cost, and mamtenance, 

6, Dettonstrate the ability to read soil maps and to interpret 
the terms and symbals used on maps. 

7. Interpret the elements of ¢ conservation lind ase plan for 
a farm oF other property, 

Umit Outline 
1 broston 

A. Water 
H Splash 
2 Rill 
3. Sheet 
4. Gully 

kK. Wind 

C. Glavial 

D. Physical factors influencing erosion 
1. Rainfall 

a. Intensity 
b. Quantity 


¢. Seasonal distribution 
Vegetative cover 

a Type 

b. Condition 

3. Nature and properties of soil 
4. Slope of the tand 


i) 


fH. Land Use Classifications 


A. 


The fand 

1. Slope 

2. Depth of soil 

3. internal drainage 

4, Teature of surface soil 
§.  Stoniness 

f, Organic matter content 


WL 


B. tana sapebality os hisees 
1. Pani chasses adapted fos a tergte 


4 Chass Bore specaal fazaids of natural Bits. 
tyes 
bo Claws HP - some hazards of natural tnitations 


Which are Casy fo overcome 
a. Chass HE wewere hazards of nanan) bmtadens 
whioh need caretal fadisny ad nigieseniettt 
Jo Cbs EN sere sete hacards of aaturad fimeta- 
tons Which eed sery careful handling and 
Mg fh pee iag it 
2. band clases: for permanent vegetation only 
a. Chass 8 no ereston hazard but not practical to 
plow 
bo Chas VE- moderate naturat linutataons 
«Claws VER. severe mataral fantataons 
do Class VEEP. not sumtuble for cropland. grassbind 
or conmtiercial forestry 
3. Maron fomiung factors considered in seketing Lind 
vapabihits class 
4 Shope 
bh. Deprl ot sat 
Internal drumage 


4 

do Penture of starfuace sant 
¢ Stoonimess 

t. Organ matter coment 
ge. Gulls 


hh. AE bverddacag: 


tand (wz Reconimendations 
A. Cropland 
1. Intensive cultivation 
2. Moderately intenave cultivation 
3, Moderate cultivation 
Bo forassland with occasional cultivation 
ft. Occasional cultivation 
2. Minimum cultivation 
C. Grasslind + permanent pasture 
1. Suitable tor occaustonal renovation with iichinery 
2. Suitatle tor extenave pasture aunty 
1). Wewrdfund 
PB. Wildhite and recreation 


Practices for Controlling risen und Sedimentation 
A. Sed-forming crags 
Bh. Garassedd Waterways 
1. fasting the waterways 
2) Determines water velocity 
3, Cafvulaung watervay dimensions 
4. Shaping the watenways 
§. Constructing waterways 
6. Providing dramagye 
7, Seeding the waterway 
8. Protecting the waterway 
Contour f arming 
1. Lacating the contour ine 
2 Contour plowing asd planting 
3.0 Contour fencing 
1) Strspy c renpesvertse 
i Wind strip cropping, field strip cropping, buffer sirup 
oo Langa 
. Eayime aur contour strips 
. barming strip cropped feds 


C. 


Crraces 

Sela ting type 

A Ctagnitel 

hb. Rade 

‘ Hench 

Planning the terrace sy stoi 
focsting and staking ferrace hing 
Constrin ting ferraces 
Maantaining terraces 


2 
3 
H 
! 


‘ae ‘aa be 


Vit. 


t Paces 
t. Planting shehtertelts 
a. Locating siteftertelt 
bh. Selecting size and species of trees 
c. Planting trees 
d. 0 Managing the shelter belt 
2. Protecting trees 
4. benciy 
tb Sten 
«Rodent shivld 
Other comservation practio’s for arbven areas 
1. Sediment hasns 
2. Critwal area stabiization 
3. Water outhets 
4. Diversion ditches 


o 


Ha zatds in Special Uses 
A. Septic tank, dasprrssl field 
1. Slope 

Depth of sof 
tntemal drainage 
Stoniness 
Derrer sabscil 
I fooding 
. Groundwater contamination 
fousing and road building 
Stope 
Depth of suif 
Internal drainage 
feature 
Stonimess 
Instability 
Flooding 
nd budding 

Slope 

Depth of sil 

Texture 

Stoniness 

Instabdity 

6. Rapid percolation 

Dy. Mapping present land use 


‘ot 2 


ey 


a is 


a de oe te me 


adele 


~ 
- 


> 


1d de “os tua me 


« 


1. Cropland 

2. Idle fand 

3. Pasture kind 
4. Woodland 
5. Brushland 


I. Reading aerial and tupugraphy maps 
ft. Utilizing maps 


Soil Surveys and fand Layout 
A. Soil survey methods 
1. Inventory of the soil - a record of physical features 
2. Land capability classes 
a. On basis of susceptibility fo erosion 
b, Climate, slope, crosion effects 
c. Development of long-range plans 
8. Soil mapping units 
1. Effective depth, texture, pemteubility of sutsoil 
2, Also included are available mossture capacity. face 
tion, drainage 
C, Associated tind features 


2 
3, Sulinity 
4 


Soil Management Advisury Services Avashibly 

A. United States Soi! Conservation Service 

8B. Agricuftural Stabilization and Comervation Service 
C. Cooperative f stension Service 

D. State soil conservation services 


Sugeested Lvamng Ac trvities 


1 Pemonsitite cttee boil sonl a ndstions upon erestan. 
a Sosivee tid os dite a tate abmangcement proerain 
Xo Stads te se at sont igs i pur raptie Mapes. and avenal 
ustos a having out treds, logeene operations, and 
restden iad sres 
SP Aueune carts crosten condtat pra tices amd strus tures 
ot the sity 
. Node Hh eda tet berate cpetucitas attd tha ccditians 
ef foggany read fase: to sdf propertigs utd crosman 
taaeateds 
Studs the chasses as deserved cap the Lend ee Map and 
statin utes ehich fats been mapped 
7 Prepare 4 art with desenpiions af cach Lind capability 
alassand the decree af comer rtion Geatracnt needed. 
So Practice chasatyang Land. Partscaeate an Lind-pagemye con: 
fests 
Sti tutid hisses is described ona fand ase map, 
PO Ce sod survey snaps and reports to determine if conde ure 
fea used accords fo spec ttrcations 
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nit 
MANAGEMENT OF SOM FERTILITY 


Suggested Student Perfaurmance Objectives 


Upon completion of thas amit. the student can 


! 


- 


a 


Cf) 


Caltes sat ainpies. complete sont data forins. aid submis 
fer Leborstors for amtats eas 

Conduct fibrgtory under difect supervisaen 
ithe prelsiainaty interpretations ct resulting data 
Ussnr samples of seal and a standard plf testing kit, fest 
veal ton aetdts or sthatinens te determing the pif loved. and 
Prescribe proper aafditices teatton sont pdb fesel for pliant 
needs. 

Make glint teste atalyes tests under direct supervision 
and tabulate the results in usable farsa 

Plancand carry cat fertilizer tris an the greenhouse and 
ea tield plots 

Prescribe tora siven plot and crop the proper spptication 
of iiinate. speaityin rate. metiod of application. and 
Peorteite stort. 

Paphin the analyse date ona fertilizer uy. 


and 


fest 


net Outhine 


Patermanin Narritiotnad Newds of Plints 


A 


f 


Pardseragtarsy scaf test, 

{. Parkin scat watrigiles 
2 Commerc testimy Lrhoratores 
a Sof testinys kits 

Phat Cisse seats ape 

f. 0 fests far phosphorus 

By fests tor hk 

3 fests tar N 

On site sot testing 

Pestilizer field traits 
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Ho Maintamung and fnciesang Oreann Matter 


A 
it 
c 


i). 
Peritizer Pract. 


i 
\ 


i. 


Graselend (arniimng 
Cropland tarniuty 
Carton mitrement ratio 
Coontpaset 


Commmercnad fertalizers 
i Kinds and wune 


A Nitfosted 
bo Phosptrate 
“Potash 


do frave ckements 
Cb ftects upoty soil 
2.0 Appttcation 
4 My sacal formes 
ty Method 
«.  - Phavement 
fuming 
e. Prends in mechanization 
tb efeet of eqaipmestt 
Asma Manures 
1.  Amats sts 
a Nutrients 
b Organte tnatter 
2. Methods of handling 
3 Method ot apply ing 
4.00 Portiication 
§. 0 Conservation and storage 
Green manure and aver arargys 
1. Value to sod 
2. Spestes and varieties 
3. Cultarat operations 
a. Season of plantang 
bh. Limiitateons 


rd 


TV fainime Avidsc Sotfs 


A. 


{5 


Sol Acadity 
$. pH wake 
2. Opamum pil cage tor comman craps 
3. Cates ot srbacidtty 
4.0 Crop removal 
bh. Nerd forthing tertitizers 
Correcting sont acidity 
Liming 
1. Need 
2. Matertsts 
s Otedhione 
bo Hydrated lime 


e. Littestane 
do Byprodtiects 
3. feming 


9.0 Methods of application 
S$. Determining smount to apply 
Ft) Soil acsdaty 
bh Kulfer capacity 
ry Sabsod seudity 
do Crengyy 


Suggested Learning A ctivitios 


tw 


Conds! culfuse trials and fertilver test i plats 

identity the rmportunt kids of fertilizers, ther properties 
and uses, 

Detesuineg the pHooof sant samples catd measure thet 
Wuffermny capscnty. 

fest with for solutes 

Pest plant tissue 

Summatize tindings of culture studies and fertilizer slots. 
Make a teld trip to observe Commerctl fertile Ap tcit- 
tion and local conervation practices. 

Compare the plant nutrant requirements of 6 lewume and 
J Mon-leguiie: crag. 


Compare tie spe rince of plants crowsng in madequstels 
fimed oscdh wade plants growin ander opamun pil 
sanditiatis 

Compare scnples of tnang maternal somimants used in 
engl grata 

Coffect caiiples of stil ter testing 

Interpret sol test results. 

Dake fred traps tes fertilizer plant 

Poche trelef crip tas fice prunes 

Have students Orang ap tertalizer Cag and cep dain sialy sts 
data 

Prepare a cliswecan demonstratie showing phadts erat 
ing in debt. teatrad and aikalyne soul. 
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Refervaces 


Rear Sends at Relates te Crop Grawtlt 

Donahue. Cue Sotls and [Ace Vanegeinent 

Donahae Sods Ga dertradactan toa Sotls iad Plant Grew dt. 
Knut ond others. frofitaile Sou Manageme at 
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WATER 


fhe ountts 0 


astttes thot stich 


forlfers haste fe the 


iv 


Prpdiation ot oindiidual for entry devel emplovment m water 
FEMME arate nt, 


Unit 
WATER SUPPLY 


Suggested Student Performance Objec tives 


Upon completion of this unit, the student can 

! Post three wources of water for hone and mdustrut aw. 

2.0 Demonstrate the ability to estimate the water needs tora H. 
siven subdivision of cammunity. 

3.0 Desbe the effects of storage on water and ently oy 
factors whielt con trad these effects, 

4.00 Recognize vestlc sources of pollution on a watershed, and 
Presenble medsures of eradicatton. 

S Caves the equipment and supphes and following the steps 
recommended by the manutactumr. conduct the sampling 
ond analysis of water tor 

Microorganisms 


pi 

Chemiy ils 

1) Nitrogen 

2.) Phosphorous 
3.5) fron 

4.) Sultur 


ante 


Usit Outline 


1. Sources of Water 
NS KRatnwater 
! Atea taqiutred: raat, ather 
2 Storsge requtred. cisterns 
HO Surface water supplics 
! Pords and tikes 
2 Revers 
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ERIC 


Figure 10, A water well inspector measuring the depth of a well. 


Hardness tit. 


i sow ee ® Qe 


C. Groundwater supplies 
1. Springs 
2. Shallow wells 
3. Deep Uvlls 
4. Artesian wells 
S. Infiltration galleries 
6 bifter enb and Mooded areas 
Demands for Water 
A. Agricultural 
B. Domestic 
C. industrial 
1. fase demand 
F. Demand factors 
1. Living standard 
2  Chimate 
3, Quality 
4. Size of crty 
Water Storage 
A. Rainfalf 
i. Amount 
2. Measurement and records 
3. Pistrabution 
Bo Ranft rune relstionstiy 
Paves coe ficient 
Intensity 
Ares 
Influenve of hard surfaced areas 
forage krsees 
Pvaporuion 
infiltration 
Pranspration 
ystem storage 
Stand pipes 
Rewrvairs 


Wi de et ta me 


1. 


ND be 


i bE hewataed steer tte 
t Coeiget tit 
fy Vong des sant 
‘ Pte ters ten 


IN Bits tect Stinsse cy Water 


‘ 
ii 
{ 
te 


So draeuiatiet 

Wore tertad dee as 

Oct mitten deceerptensd tian 
C8 ee hte TS 

{ Sihapte 

SoS 

4 Peprh 

4 Pemisenahire 

SO gank Gatttent 
t Watt we ttn 


\ Wartersdocal Provtee teat 


\ 


i 
‘ 


Wostemutor pecflitian 
1 {dortiestte 

2. Asndustetal 

Rev testien 


Y perngeent 


WP Pc rbtatans Water Cdaadies 


\ 


1) 


Poot agteafars 
t. 0 Miavgee 
-. Put 
8, O’daer 7 
Ober 

fresteta gh 

Chota 

Masse ageain 

fra 

Mirsaness 

Sultus 

th. Carbsan dios ide 
Mathany 

Hysol 

Hardness 
Cred tty as 

Cacdor 

Mistestacdtired peellusants 

j eons 

- Metal wists 

i, Nats 

atirad pola tants 

i A odasesrtades 


ES SASS 


he be oe ta oe ™ be 


! 
a 
a 
a 


@? 


Ry Pinesphates 
\ NMuaneantew 
4 fron 

s Natnates 


VE Water freatoens 


Plain sdasieniahion 
Vebatgets 

Sand filter 

C steinbs teen 

Storage sedinne nt atten 
C faberttssfion 
Setieminy 
Stabalizauien 

fo Anacoraalstscets 
Csettesntenty cotrtreal 
Shot contin 

fante amd odea ccontpad 
Pdorsrisie cabs 7 at wore 


Suggested Fearn Ve fhitics 


H 


eat (He feome water anefer at the sume tee duds for oa 
dass and determing Che retage eds water oansaipron 
ef the factads 

Powe tie Gites Limest users cd water in the oonittanity 
aint datercune thet dat water requirements 


& fletermine the averace ttctes af nantall in ait acre aped 
and content state dations. 

4 Setup a cam page ard keep a dash iveord of camtall tos 
the duratian of rhe miodule, 

§  Powate Ha permancnt tami a tteckpornts tn the ghee and 
determine te canta distribution pattern, 

6 Set ap oa chisraain demonstration using wins ive 
containers filed with water snd abwrve dows throug 
eR a 

To Sect capt a feces treetauny cisteig: Steet prdatoas I Catidiiens 
of Water to stow doses throug: transparation. GNete the 
eeLatoes nist fave suntigh tt 

8 Lee a water pollution detectian kat und deferniitie 
athadity. ammonia, cabatim, carbon diowide. chloride. 
chferine. chromian, capper cyanide. dissolved solids 
Tron, Magnesium, Heteales, Phosphate, salinity, and sulfide 
contenter water samples coffeeted in the coinamgy, 

S Pesctice determining the futdnes of frovh water saniples 

TO) Practice Getermintadt Hie ptf of fresh water sinptfes, 

Hi. Set cca Ghassroam: demonstration af teuter im Comttiters 
aed rs porodic bacterial counts 

12. table a teeld trip te a watershed and focate posable 
pollutant scutees im the area, Cofieet samples froin thesy 
sources and analy 7e theat. 

13. Cafleoe satpfes at water for testing 

I4. fake a field trip toa water-tesding hiborstors 

tS. Interpret taboratery water fest reports, 

16. fave publ health doctor speak an the unportade of 
potable water to undivadual headth 

Refernces 


fatto and Gever lement. af Water Supply and Wastewater 


Dvygual 


Hardenberst and Rodi Isuter Supply and Waste Dixpoval 
CS Depariaent of Healy Education, and Weltare Water and 


Wastewater Peclinatouy, U Sagsested 2 Year Poyt High 


Sc htesat ¢ urrodum. 


t nit 
WASTEWATER 


Suggested student performance objectives 


Upon completion ot this anit. the studer: can 


Demonstrate Che ability too estimate the volume ad 
wastewater from a commas or subdivision, prven the 
populsnon and industrad data. 

Piagprant oa Wastewater collection spstent fer a given 
subdivision, complete with profile and details. 

Outline 4 prwram for msintaing a wastewater collection 
ey sien 

fast tree ditferemt inetiiods of treating wastewater and 
briefly describe caged, 

Pragrsin s sewage disposal system for sg civen farm, 
Recernivve siabke indications af pollition in fakes and 
sireatns. and desenhe probable causes 

fist tive Kinds of industaal waste and briefly describe 
tow cacds pollutes the waters 


Unit Outline 


j Woaste Gata 


A. 
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Wotton at: 
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f. O3ting 

fosiltpreenptae et 

i Plsstoal 

: & Nero ad 

. fab tercee ced 

seenats y 

fe ak Tasete ptreetan fret 
CED TATED 

SPL en LT 

“ LOAD 

; Tohastrtal 

otto 

fooheserhataen 

! Greavaty then 

= Bra ssteta sagas 

Apur onan. 

Destine tip cotles tron ws stem 

! Bosmidedean 

: f few coprads 

‘ Neva apts 


4 NOosy) tence tae tear 

“ Peesteles 

fy Cspety cag fant treteriads 

- Cty war pre edares 


Mumtaini.s the codtes dant sy ste 
H Propet tines 

7 Meusurins 

3 I dushine and dean: 

4 Repairs 

“haps 

fs, Poa pheenys 


Proating Wastew ster 


A 


i 


Need ter treatment 

1. Protect heath 

2. Preserve gesthene environment 
3 Proserse res feathonal arcas 
Dispel without troutement 

i Pthatacety 

2 Srrivatiatys 

i Uo caaencerts 
Ticatiaents 

1. Prattnccs treatment 


A Sureens 
fs Natorel scditnentit. or 
‘ Shudoy dispeonsd 
= Seconds treatment 
4 Hrodewtoal dewtrad ron 


ty CH steats 
00 Betrtuars treatment 


4 Reduainys pulriens. tov materids, pathovens. 
te 
Ie Nppls ing Wastes tor ber fetid tte plant cover 


Dasintos hen and deudertertian 
! Cidoring 
2. Laing 
iy Us droowert sabtide 
$000 Organs coupound 
Parcs sewage dispomad oy terres 
j Theovtiae wer 
2. Septte tank 
30 Outler sewer 
4.0 banal disposal 4 stem 

J Absorption ted 

ho Open utter 

’ Absscrptpen pat 


Bitte tot tepesd wastes on streais ond fakes 


4 


Joie of pollution 

1 Devradation 

2 Petearapeesntieon 
; Kor sere 


Bo Methodsat ree seers 
Wind sc fan 
tok ge al reanisigs 
Shalhaw sersus deep water 
$00 fadnesot -elt-puntication 
Co Btolowteal Nte at sotfution 
1 Wcsrttas 
2 Banas 
U Prote/ous 
4 Resistant fasts of fish 
1) Basttoms depuesats 
$000 ON gen demand 
2. ONS HEN penetration 
3.00 Rest probes 
Po fadasteagd wastes 
1. ON yen consuming Wastes 
2 Cobored wastes 
3 Ponte Wastes 
4.00 Obstouetenye wastes 
5 
6 


} 


Acid Wastes 
Phersnal potution 


Suggested | earning Activities 


| Have a Sod Conmervation Service representative: discuss 
svurces and aniounis of wastewater in the are 

2.0 Didgran a wastewater collection spstem fora subdivision, 
complete with profi and detaals. 

So Visit a amitary sewer construction progetto observe 
Materials, equapment and nethods sed. 

4.00 Drawoa shetel oot a liquid: Waste fit station fore specitc 
fhow, 

Sf. Visit seleated: wastewater treatment imstiflitrons in the 
logahty. Compare the mam features of each installation 
visited. 

f&  Obwerve creams abowe and below discharge points for 

vietbhy efleet of pothution, 

Check effluent frome wastewater Latcen far comparison 

With municipal waste treatinent pluat, 

8 Survey local industry and deteroane what contmds have 
been mitisied to control pallutson, 

9 Shetebe at sewage disposal sp stun fara terits fae, 
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Uni 
IRRIGATION WATER MANAGE MENT 


Suggested Student Performance Objectives 


Upon complotian ot its anit, the etudent cun 

i Petine hygroscopte, cupifiury, and gravitational water, 

2 Hdentiy checks. alanine, drape wane peurtal sates, spates, 
and sapherns. 

3.0 fast fear common methods of irrigating and evaluate the 
feastbslity of the different methods under specific condi 
Thats, 

4.0 Desgn and map an wrigation system tor a given set of 
conditions aad defend the sestern selected. 


9. Demenstrade prviaeney in estimating volume of irngas 
tion Wafer and defermiuming soil inoisture coment, 


6. Detine ulieat fo of Ue 29 tera peculiar Co irrigation, 


7, Last and explain awin provisiins unt legal agreements used 
in administering and allotting inigation water. 


8S. Presembe when, how much, and tow offen to imtgate a 


spec dtic Craptander a given set of tteld condita 
9 Uulling prosedures for dramung a given ehh sousdering 
a Pypeot dratnagte system 
bh. Layout of drainage system 
e Seuree ef techoical assistance 
d. Suit lassifigation 


Unit Qudine 


Ustablishing Water Management Systems 
A. Lypes of sot water 
!. Hygroscopie 
2 Capalary 
3. Gravitational 
8.00 Mowementot Water in sods 
tf. Movement of water in relation to the roet zone 
POMe Vor 
2 Movement of water by evaporation of (ranspiration 
3 Movement of cravitattonal water 


(. bactors mvolved an establishing waters management sy 


teins 

}. Waters source 

2. Soul types 

3, fopograpty 

$. 0 Value of crops to he rerigated — ccomomie returns 


§. Costot operating and maintaining systems 
Irrigating 
A. Methods of irrigation 
1. Purrow ipmgation 
2. Sprinkler irrigation 
3. Seorder irrigation 
4 Bast irrigatwon 
RB. Selecting an irrigation system 
1. Cheav thy sysforn 
4. Canals 
bh. Laterals 
e Ditches 
2. Pressure system 
a Sprinkler 
ho Perforated prpe 


©, Preparing fields for irrigation 


f. Leveling and bordering 
2. Constructing head ditefes 
a = Location 
bf afbor drop 
cc Sive 
3, Providing irrigation structures 
4. Eypesof checks dante. drops, and weirs 
hb, Kindsand sizes of ports, gates, and spiles 
cc. Siphons 
$.0 0 Installing sprinkler syste: mains and laterals 
DP Measurmy irrigation water 
1. Volume flowing from full pepe on open discharge 
with free fall 
2, Votume flowing from partially full prpe on open 
discharge atth free fall 
3. Volume measurements by means of open ditch, 
Weis, OF meters 
4 Vohone discharge throught proasure spyith ier ss stents 
§ Low of head in open and chased systems 
fF.) Determining sor moisture content 
{. Hand test 
2. Dry weight test 
tb. Becoming familar aith common irrigation terms 
fo Acre inches, acre feet 


HE. 


iV. 


ion 


Contafingal pump. fet pump. submeruble pump: 
turbine pumps 
3. Consumptive use 
4. Cubic feet per second: gallons per minute 
S, Eftbows. end plugs, pipe connections 
6. Dants 
7. Gates: valves; foot valve, check valve 
BS, Laterals 
9. Lift 
10. Lass of head 
Ht. Main tines 
12. Perforated pipe 
$3. Range nozzles: spreader nozzle 
14, Risers 
15. Sprinklers 
16. Sprinkler heads 
17. Total dynamic head 
18. Weirs, weir stick 
19. Well point 
Legal and administrative aspects 
1. Irrigation water rights 
a. Surtace 


bh, Ground 
2, Administering water use 
a. Private 


b.  Quasi-public enterprises 
ec. Public enterprises 


Problems of Water Penetration 


A. 


BK. 
c. 
1. 
kb. 


Time period in irrigation 

1. Fourfifths zone explanation for row intigation 
2. Uneven application by sprinkler systems 

Soil class in relation to water penetration 
Importance of head size in if irrigation plans 
Effect of side slopes on water penetration 

Effect of soil structure on water penetration 


Determining When, How Much, and How Often to Irrigate 


A. 
K. 
GC 


hh, 


Class of soil 

Age of plant 

Appearance of plants 

1. Growth rate 

2. Color condition of folinge 

3. Signs of morning w. . ng 

Climate conditions 

I. tvaporation from soil 

2, femperature and relative humidity effects on tran- 
Spiration rate 

Lranspiration rates of differing crops 


Draining Fields 


A, 
B. 


, 


Dv. 
bE, 


Selection of method 

Planning and laying out system 

Operating drainage systems 

Determining cost of drainuge systems 

Sources of technical advice 

1. Soil Conservation Service 

2. Couperative Pvtension Service 

3. Agricultural Stabilization and Conservation Service 

I ffects of proper druinage 

1. Improves aeration of sotl 

2. Lessens erosion 

3. Improves granulation 

4. Reduces heaving 

§. Rates soil temperature, permits catlicr seed germina- 
tion 

6. Permits grester root penetration, increasing Water 
aviadtsble to craps 

7. Aflows cartier use of field equipment in spring and 
following irrigation 


Suggested Learning Activities 


t. 


Weigh 100 grams of visthly dry soil. Place soil in kiln of 
oven for two hours. Re-weigh the soil to determine the 


ERIC 


ta 


Tce ot spits and begroscopa water. 

Pace diy soul ia feaker Phe a thass tule down the 
wane edge cat the heaker. fulfway dows Add water 
through the hess tutene with a dropper to demomstrate 
upward, downward, and honzontal copii water move 
tent 

Phas ear with arial the fasttone 
Nahutate the wil with ao ineasurcd UAE at walter fo 
demonetrite gravitational water the difference between 
what ts added te the soi gid what passes throueth as 
capillary water Phe water coflected ts gravitational water 
fake a field trip to see common Ittigation ssstemain the 
community. Determine the source of water, spatert of 
TOA wafer, ama sv stein: of dastrifyution, 

Framing comimercil tterature obtained from companies 
selling various types of irgation equipment 

Pntcreew an irnmgation speciint shout the costs of 
Installing and operating an imation system, 

Pvgmuine Carus th pes of sprinkler heads 

Ceing water sprinkler systems, check water distribution 
Patter bs usta carte set at equals spaced intervals from 
a aprink fer 


sotf tt frfes su 


49 


% bake @ field tap and conduct the above actin ity OS) with 
on aetial field sprinkler urigation system 

tO Usa thermometers, demonstrate the dlfereness an tem: 
peratuce between well-drained of waterlogged sats. 

1). Practice determining when to arryute and how much 
Mater fo apply on the bass of sod monture content and 
the appearance af the plants, 

P20 a teld inp. observe resutt. fren toe frequent 
ithigution schedules. 

Be Calculate costs and resulting monetary fos from apply segs 
J inches too much water to § acres of field Crop. 
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WHODEIRE 


The antt. of anstea ten wtih tedlaw are fuste ree the 
wrotatatien ot tidisiddabs for cntie fevel canplos trent ain woke 
atari tf 


Pigure $1. Xo wae fara: worker preparing Pheasant eggs for 
incubation, Courtesy Washington Slate Game 
De partine nt. 


Unit x. Regulation of hunting 
fy, Wakdtite seme titres 

6. fast the gavciaimental agencies comeeened: wath wildlite 
conservation and the seraces tes provide. 


WIDDLEEE MANAGEMENT 


Suggested Studcat Pertarmance Objectives Unit Outline 


Topeat cenmpletion at rian unit. the studi 6 ant {. fdentitsing Linportane Wildiite Spec tes 
{ Recent ane adescgabe: ihe feasa mews gid rela trasnsdaps rN {iids 
fhat caest an abh wabthihe , { plund 
*  Adeants 0 0 pests ot datats amd chisarfy cued ais Y Waterfowl} 
widand, watertows, furds af prev. nupence bids. af %. 0 Bards at prey 
Srbatitered species, 4.00 Nuance bards 
: Hdentals species of wildiife animals and afassity Bo Anpsmads 
a hous quine uatab. net gate angmals, of endangered 1. Gsame 
speais 2. Lurtearers 
$ Gruthne a plan fee stemabattm: native and introdted atte 3, Neanttgtatenie’ 
popufatitis cia caked pivee Of Land, ¢ oornstaleragagt if Managing Wildlite Populations 
4 SOvet dens N imereaseng native game populations 
‘, food f. Planting cover and foud crops 
: Nesting tleas 2 Nestitig, areas 
5 Demonstite the ability foo desdiop. wath printed traterial $. Release of game birds and aniitads 
relating te the desclopient anid mathatetnien( of a funting i Astiticsal propagator 
poder og verte ge. Pattitat gts dee bone eer tditit 1 Ccedatea eged Pegg 
; Species of wildhite 2. Releasing bitds and wtumals 
fs Hanend crenges { fawsand regulations 
. Carved oteegis Db Live tapping 
jd. feeding utd pesting ateas y f. 0 Paging and banding 
e Water manscerient ; Po Predatarprey relationship 
! Prodator conti G Breeding pra tives 


‘<) A 
ERIC ‘a 


Hf sraldistian - 


\ 


B 


« 


i 


i 
t 
Ls 
i 


ann MBeqacin Wabdiite Peosees 
Pass ised gevnabefients 

i Seder 

7 State 

i Counts 

Sa aban stfe 

{ £ catsinagt 

: Pavag 


Psp ad pteserye 


H Prisate 
By Nate 
‘ Poder 


Spears fl animadson bards fae select 
Releasing game 

Devcloping fowd wad cover 

Sats (dtc. 


{ Nesting dicas 
A Brccding areas 
3 Other 


Wotter onenasenont 
Prodan conto 
Ree teappare brads 
Pathe refatrons 
Spee taf needs 

{ Preowy 


2. baQaaprient 


(NO State and Federal Agencies a Wildite Cousens ution 


A 


8 


Mate catersation department 
Po Otani cation 
2. Program 
f oderal 
1 Deparcnent ot fareenar 
‘ Departmentot Agnculture 
1 Seal Caetsecrsation Serene 
to fuscier’s Herc \dimanetratian 
0 Netuttaead Stabaltzotion and Consens ation 
Survie 


Suggested Student Learning Activities 


Po Sotedate frelel trips fa observe ts pes at wildlite 
* ashton stock a hard feeder. 
to Wald teased foase aid ofesctee Darads 
4.0 coh ddle reff trp ta fone uinal farm or cue. 
S$. thaw wildlife officer discuss hunting regulations 
to ceded bard traps. 
“Band animud teeps 
So brep and release turds and animals. 
Under supervision af widife officer, catch specimen, ag. 
and rfcase 
1S hedude ted tripe tr wilddte preserve 
Pho Schedule field taps to observe duties and responsrhilities 
of wihditfe posonned in natural sercng, 
References 
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ee mn | 


Suggested Student Perfor 


forest Scastce, WaAd fe Habitat finpren cont Hartd- 
fseaeak 


Unas 


GAME BIRD PROPAGATION 


‘ce Objectives 


{pon completion of the unit. the studeatecan 


o_ 
ERIC 


Recontaive and fiat the common specats of game birds in 


wo 


His state. sche done for pmepagatian and fetity a seutee 
wc fittks 

Outline a plan for hatefing aagsven dor ot game bind eggs 
eomstdcrny baht, fet. humahes. atid mrubatian poraed 
Domenstrate the abaity te develop) and caer aut a plan 
for brooding a eevcn species of game Neds cond ting 

a Ehsan pice 

he fciiporsture requirement, 

‘ Ventianon 

doo baghiang 

e. Wartcier spice 

{. becder sPutec 


dt oTist the wy chisws of nutrients and gre a sue and 
function of cach. 
SS. Baluine a rate tors giver Ivond af cheeks and fer a 
siven fat of growing tard. 
f fast wa common disedws of dat binds atid classtty cach 
Sentosa. OF nomintcctis, 
7. Demonstrate the aodety to outle and camry outa 
workaile plant for sanitation comedcnng 
a. Maintenance of proper fitter 
ho Dhsinfectants. ivpes and us 
t. Mosstare control 
Ss. Outline and cary out the procedure far reteasime o given 
speetes of maine bird including 
a. Age of bird 
bo Stacking rate 
e. Handling of rds 
do Provading food and cower 
Unit Outline 
! Species of Game Bitds 
Ao Selecting a species 
1. Wetland same turds 
2 Uptand game birds 
Bo Ductorsan selecting a epecies 
t. 0 Source of agence chicks 
2.00 Market demand 
3.) Peonomies involved 
HW. the Breeding and Reproducton of Birds 
A. Reproductive system 
1, Mate 
2. bemate 
Bo Systems of mating 
1. Out breeding 
2. fn breeding 
3.0 Cross breeding 
4.00 fine breeding 
C) importance of the breeding program 
D. Incubation 
1. faght 
2. Heat 
3. flunudity 
Hi Brooding and Rearing Gate Hirds 


A. 


ed 
rvs 


General management 
lemperature requirements 
Iypesof brooders 
Ventilation 

f fae spite 

Water space 

Litter requirements 
.  Eabor requirements 
jousing and equipment 
Py pes of housing 
Suze of housing 
Ventilation 
insulation 

Lighting 

Watering system 
feeding system 


Oe ee le eS ee se pe te 


WV feeds Che Chicks and Poults 
AN. Digestive system 
1. Parts 
2 fm ons 
Ko Principles of avian nutiition 
$00 Chases of nutoents 


J. Water 

a toaptweoliy diafes 

« Protem 

al. fats 

C. Vitamins 

. Ming cals 
2. bunecton at sutrentts 
4, Seurees of natrnts 
3, Nutreent requirements 

a. Baby chicks 

fy Catowangt poults 
§. Ratton tormalatien 


a. Asaibsbality 
ty. Cast 
o. Nutetionad salue 
do Patatatulity 
e base of feeding 
NV Contiatling Distaves and Parasites 
A Rats of dase 
1. Infectious 
do Cantagneas 
fi Cauw 
2.) Sympsom 
3.7) Prevention 


4) Prestment snd controd 


fo Nan-carn fagtotts 
Lp Cause 
2) Symptom 
340 Prevention : 


4.9) Treaiment and controt 


3. Non-infectious 

R) Nauteitromal diseases 
1.) (use 
2.) Seanptem 
3) Prevention 
4.) dseutment 

bh. T faumas 
fo Broken bones 
2) Brutses 
3.) LacersGens 


r firletated distances and defects 


is hinds of puraesiters 
$. Internal 


a. Problem symptom of disease caused hy the 


Parasite 
bho Presention 
c Preatment and contrat 
2. bAternal 
a. Problem 
bo Prevention 
e Treatinent and controf 
() Genetdd sanitation 
J. Controliing moisture 
2 Diwntec ting 
4% Mantamning proper fitter 
Viv Refessing Game Birds 
N20 Age and ave of bid 
BK. Season 
CC. Stocking rate 
19 Hare tfree fared, 
f. 0 Prownding cower 
i Providing food craps 


Suggested Learning Activities 


Tob filets. atarts, model. movies, and whenever 


posuble. cages of five birds to acquaint students with the 
sarhis apecns of game birds 


2) Paw and Libel the parts of the reproductive sy stent of 
sain birds. 

3. Demonstrate the hatching of an egg in the chassroonr wilt 
the use of an incubator, 

4. fake o teeld tap te a game farm to obwrye and study the 
hroading, feeding. housing, and equipment required for 
prravadise Cin, 

S. Prepare a wtitten plan tor producing gante turds desert 
ing the type of structure needed, type of teed requimted, 4 
Paraute control program. 

6. Raise a crop ef game birds in a school factdity fo obtata 
first hand expenence in broodmg, feeding, and houwng 
game birds 

7. Draw and late! the digestive system of game buds 

8. Prepare a chart fisting the major autnients, Cte function 
and wttization m game tard teeding. 

9, Practice formulating balanced rations tor both chicks and 
growing poults, 

1, invite a resource person to puimt out same discaw 
symptoms in tive birds and to perform a post-mortem 
eN\aminag tion, 

Yi. Prepare 8 chart showing common dicases among game 
birds, their causes, symptoms, prevention, treatment, and 
contrat, 

1). Releaw game binds under the supervision of wildlife 
officers, 

References 


Shomon and others, Wikdije liabitat improvement 


Unit 
SURVEYING WILDLIFE AND WILDLIFE COVER 


Suggested Stutent Performance Objectives 


Upon completion of this unit. the student can: 


ie 


Hien given the task of determining animal populations in 
4 given area at a certain weason, eked an appropriate 
census taking technique, outhne the observation rouline 
to follow and its frequency, and desonbe the condstions 
of otmervation, 

When given the task of evaluating the wildlife food and 
cover crops ina given afed af a certain season, outline the 
routine to foliow and describe the conditions of abserva- 
thet. 

Using census dats representing weekly counts of a wikilife 
species taken over a pentod of several weeks for a given 
ares 1a piven season, construct the following: 

a. Frequency table 

bh, frequency polygon 

¢. Histogram 

Came wildlife census data representing Weekly counts of a 
wildlife specs taken over a period of several weeks fora 
given area, calculate ; 

w=) Mean 

b. Median 

c. Runse 

d. 0 Standard deviation 


a 
Re 


Unit Outline 


i. Deternuning Antmat Populations 
A. True census of animal population 


BoE stenagtiants of animal popudatien > bicquenss pots gens 


2.00 Nanapelinns 4. Hbstangteatine 
4.00 Cotrephe fe conint ana acciptimet ate Py Amale zing cues 
fh Straps cettsas 1.00 Mevsties of comtuad tomdertes 
‘ Resad comsus f Mowan 
d Frevalenve and trqiuem + method bo Median 
- finds. es «Mente 
‘ Number ot wildlife in relation foam envied Be Mocssties at sarreatudits 
mental featues a. Ratige 
bh Number at wildlife «aught t Nartumes 
o Number ot wikdiite harvested e. Standlerd desigtion 
do Anamafagns  cviderme 1. Comparing data 
Po Pecding 1. focal surveys 
2) Kedding 2. Regional surveys 
Ty Edreopegvangey 3. State surveys sy 
44 Pracks IV. bealugting Pood and Coter Plants 
Sy Other A. Pvaluating cover ucnatys 
¢  Recspture method 1. Photographie evaluation 
©) Determining hunting and other mortality 2. Visual estimation 
! E stionating annual myo tadate 3. Number of stems per sample area 
2D stimating seasonal mortality 4. Photoclec tre equipment 
4, Measunns fiunteng Mall Bo tvaluating the avatlibslity of food 
4 Measuring cnppling fos fo Naibwr of sic of seeds per sanple area 
Ho fectiniques and Pqaipment for Measuring Wildlite Poputation 2.) Chpping method 


A Optieal instruments 


f. 0 Bina ulars 
I Svope. Suggested Learning Activities 
is ( fb instrume ; 
ve tiolisab iateamcats 1. Conduct a weekly tap census or road census tor a given 
©. Radia teaching . 
fecution and species af wildlife aver a penad of one 
1) Radtetsotopes aiuanahi 


fF. Capturing and marking wild annals 


2 Intertaew a wildlife officer and determine when and for 

1. Captunnge wild animats : ae 
Which specs of witdtife the census ty taken if sour state. 

RY Barts and scents ‘ oy 
3. Interview a wildhte officer and determine how the annual 


bh. Prappeng 
fp Snares 
2) Drugs 
4) BON traps 
4) Other 
3. Cusp faremye birds 
4.0 Batty and scents 
iy. f rapping 
Netting 
i. Daruiss 
3. Planing wild animus 
4.0 Markity wald animals 
3. Coloring 


hanting Mall fora given species of wildlife is determined. 
4.0 Observe a wildlife officer capture, math. and release 
wildiite. 
§. 0 Under supervision of a waidiife officer catch. tag. and 
release a specimen of wildlife, 
6. Using wildife census data such as those obtained in 
activity (A), construct the followmy: 
it. frequency table 
b. brequency polygon 
e. Hastesram 
7 Using wildide census data such as those obtained in 
ae WIONS CD), cal ulate: 


ty Parnotihia de Mean 
. a a? ta 
$ agyan a hb. Median 
4 ; o wu 
: «Range 
TH Cafles ding ard Presenting Dats cht eden 


\ faking feld notes 
Bo Calf tine data 
1 Prue census 
2 Pstansting populitans 
4. Swenpline 
f Indiucs 
(. 0 Graphing data 


1. Prequencs fades Mowhy. Weddife davestagational Techniques. 


8. Cruse wildlife tabitats and evaluate the food and caver 
crep conditions, 


References 
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AL CELEAR Y AND SUPPORTING UNERS 


he uaitts af ansttan tao what follow are an itegeal part of 
the pacpuaraineny of sttdivadaads for cans devel cmpiay nent in natu 


fosertite a's 


figure PD PPA actsttes: encourage members to tearm through 
Pftal copenenee fea tec cotitue (and Gake pantin publi 
racetitie speak ain publi. finaies Cimisebyas. and desde 
con ge spenpabebee, Caurtess Natiandgi bb 


Unit Unit Outline 
fF MPLOYABILITY SKILLS 1, fegal Requitements tor Student Workers 
\. fal flaws 
Suggested Student Performance Objectives 1. fasts faster Stameards Act 
; 4.0 Minaauim wage 
fpen completion of this amt the student an b. Minimum age 
1 fitoond baethy esplan the oun prosisens in die batt 6 Hazardous occupations 
Pahor Standards Vet relating (o minimum age, wages, and do Stident dearer exemptions for hazardous ov 
Pras sfaferdas coe pM ticnats, cupations 
2 Develop and rate s personal resume which gives ai the 1) Condittuns tor exemptions 
pecessans dens about fis educaion. experience, per 2.) Requirements fore Sem pions 
sun qualities. amd rete rena cs, + Sone child igen tack 
3,00 Write a bret application fetter ot three or four paragraphs 4, Suctal Security 
featunmg the best qugiifiations of the applicant 1. Olstameng a card 
4. Present fremeeif tao gianmer acceptabke tao a person 2 Withhotding the tas 
vonducting ao qob interview, using s ojob chechlist as 4 C. federat meome tas 
guide. 1. Workinen’s compensation 
4 Properts attreaduce feflow students. older people. and i. Other tases, including state 
Voumat people fe amatier person of to groups. it, fab Procurement 
rf Piectveds cary on ag telephone conversstion meludinsg. A. Warting letters of pplication 
a dmifating a telephone conversation 8.0 Preparing personal data sheets 
h. Answenng the telephone ina businesdike manter c Intervie wing 
o Listening to telepitone canvcnudion snd formubsing 1, Other 
Fesparrisg . 1. Socnl sccunty number 
d bernading a telephone conver Gon 2) Birth certificate 
v. Laking 4 telephone meswue atid delivering it to the Hi. Reeping the Job 
tte ntded revcater A. Employer employee refi trans 
7 Handle a sales procedure effes tively by gome through the Superior empluvee relations 
ais Dust steps in selfing 1. Preating employee as an individual 
X Paha a posta system of walues dor work by demon- 2. Carving deserved recognition 
strating positive relatiousiips with peers and superstars 3, fleiping without belittling 


ERIC s4 


{\ 


i Coder ine capnapeed «faties 
. Receieine Gorsttie tise cirtheisi 
d Laster athergieeds 
fe Realise goles nati gotte 
. bake deserved bhatnye 
d Asko af an cdonater 
‘ Pinphoevee  cinphovee relations 
Pan woth toyethes 
Re cenddenade 
Stow Goupwratite attitudes 
Remain on sstue keel 
Preat crwotkets as infividials 
Revogtive effort and achiesement 
ent emplosee relatians 
Pntecrest it custenmeg's needs 


at de ew ta mm 


Semeras intoriatrart 

Phesagghe porseunalits 

Fasc titsdneas 

Catttttess 
6. Dependabatiry 

Cepeowary Oder thre forte 

VN Devchoprtis effec tise work talats 
i Care and ase of cquipitient 
2 Poonam ascot (hte, (hater and effort 
82 Oar ction ob work 
4 Safety Chore anal pobg 


de er tame MH FD 


S20 Pune tugtey. ta thalness 
fechnn sbiniprowement 
$000 Vaintain fearing attitude 
2 dnesertenee training 
+. Phome study 
4.00 Pistecondany courses 
C. Petonalimprovenwent 
1. Plan tor advancement 
2. Fearn how and wher te speak 
4. Phink before sou speak 
9, Charger training 
fo Peure for smiprosement 
2 Neil Coma rodstices 
3 Ceetudiness 
finprosving € ommunme atin Skills 
se BORIS CON PUTO ITO 
1. the approaah 
2. Dating the customers news and deares 
3.0 Hedping customers caamine the goasds aid series 
4.00 Answering customer questions and ob tives 
‘ C connngeletanet the wale 
hy Suggesting additonal mercltundise of service 
is Communiating tra telephony 
Po Enttaing a telephode conversation 
* Anwernng telephone in busmmestike manner 
3.0 Pistening to telephone convertion and formulating 
TESPorttccts 
4,00 femminating a telephone convertion 
Poking and delivering telephone messages 
ommunicaiing thoughts and facts chur by writing 
Using techincal fertins 
Tinportance of correct spelfing 


4 
( 
1. 
7 

1 Importance of correct gr mitnar 


Suggested Learning Ac tavities 


re) 
ERIC 


Po OWeite a feild offic at ihe tS Department of Labor and 
Request ivser that sfaat waste and ate exemptions for 
students. 

2 Weite fetters of apple ation 

+ Palfout job apple ation sheers 

$0 Pes tte job interes 

S. Practice the tntrods ton of students aad others 

y Write fetter. requesting soca securims card aid birth 
Cia 


™ 


Vist prospective eiplovcis fo determase thet criterne i 
svfew ting erplosces. 


8. Invite prospective employers and persetiggd mamaters to 
meet with the Lass, 

4 Rescatoh motessonal publiqadats for pectic qo areas, 

1 dist advaatages of becoming members of protestonal 
OP La Haas, 

Ti Piatiee the presentanen oof supplies amd serices to 
clisfomtiets and Che sty baste steps an ddan, 

12. Practhee wsng coutteaus and fusmestike comveruton on 
the tek phone, 
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Unit 


“SUPERVISED OCCUPATIONAL WORK EXPERIENCE PROGRAMS 


Suggested Student Performance Objcc tives 


Cpon compk tron of thas unit. the student can 


I. Demonstrate famihanty wath an emploving company by 
fsting the company's producta wrvices. polices. and 
Dnefty descabe the importance of a given job to the 
company’s finshed product of service. 

2. Prepare and carry wut a written work experience traning 
plan, 

0 Mumtain accurate daily, weekly. monthly. and vearly 
records of earnings and houss emptoyed. 

4.00 Objecuvely evaluate his work and school performance by 
fisting at least iWo dregs of strength und two areas needing 
improvement, , 

Unit Outline 


j Getting Vquainted With the Supervised Occupational Work 
P vpenence Programs 


A 


1). 


focsting appropriate emplas ment in the community 

1. Related to students occupational aspination 

2. Adequately equipped and property staffed with 
SUPER NOFY personnel 

Becoming tanifiar with the employing companys 

1. Company's products 

2. Company's services 

3. Company's potierws 

4.0 Company's histor 

S. Company's problems 

6. Company's plans 

7, Companys ‘srulesand regulations 

8. importance of one’s gob to the fintshed product of 
seivie’ 

Responsibilities of personnel myolved 

ft. Student 

2. Parents 

% Teachers 

4.) Employes 


Work espermence framing plan 
} On-theyob tramine 

2. Related instruction 

f valuaome the student's work 
f. 0 Student's self evalughon 
2 Teacher's evaluation 

3, binployer’s evaluation 


‘<) 
ERIC 


Hoo Reeping OG) Cupatietsal Work Papenene Records 


A 
ik 


ripot tates of records 
fepesot cords and reports matted 
f. Apphostan for framing maluding parental approsal 


2. Student data sheet 

3.00 Work eapenence agreement form written, agned 

4.0 Outline of duties for emploves 

. Teater | coordinator ’s srutacait mecond 

6. Weekly work esperience ge fivity report 

7 Patty. weebly, monthly record of esrnings and hots 
emploved 

No Ati wage std tine form 


Suggested U earning A ctivities 


H fake a feld dnp to obscive advanced: students at their 
sn cupalernal work eapoticiice stations 

2 Intersew former student. an haw they got started in 
their occupational prog ain 

3.0 Prepare a fist of gobs that tudents mas be interested in 
aleve 

4000 Apply tot sccnd eccunty quimber, 

&  Rewaew odifes students’ outlines of duties for cnployers 
and ther work expences training plins 

6 Prepare ao work esperatne traning plan under the 
instructors dicc tim atid in cooperation with the em: 
Mover. 

7 Compicte duals. weekly, monthly. and annual records of 
eamings and fore employ cd. 
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Work bapertconcce om Che Currwuiam, 


Unit 


Puthamentaty procedure metuding 

3 Making a ike fron 

pb. Amending 4 fartion 

«Making g tinetion to recter tag specsdl conmmittoe 
do Shing 4 ation to tabke a trotiont 

© Appeat frou decsien of the chant 

t Making 4 tition to adjourn 


6. Serve effectively asa committee tuembss. including 


3. Attending assigned commiition meetings 


hb. Gathering antormution and materials upon which to 


make and present pudginents. 


c. Evaluating enformation and materiah and formulat- 


ing decnions 


d. Completing committee asugnments and nesponahilt- 


tas 


7, Serve effectively asa committee chatrman by. 


a. Selecting time and place of meetings 


bh, Informing committee members of thei role and 


responsibilities 
a. ensuring that the democtatic process is observed 
4. Making individual member aysagn ments 
¢. Preseniing ftindmgs and/or tecomtnendations 
mevtings 
f. Making pertodic acscasment of progicss 


&. Serve effectively as an officer hy: 


a. Fulfilling the dutws of the office to which elected 
bh. Pelegating responsbthtess 

ce. Reprewnting organization at special occastons 

do Coordinating the work of the ongant/atian 

ce. Pneuring that the democratic process ts observed 


f. Being responuble for the welfare of the organization 
g. Conducting meetings ung proper parliamentary 


procedure 


hh. Planning and posting agendas in advance of regular 


swetings 


Unit Outline 


DEVELOPING LF ADERSHIP THROUGH YOUTH ORGANIZATIONS 


div 


future farmers of Amernca, FEA ts Oh national 


organization for students im agribusiness and natural resources 
including sgneultural production, supplies and servie’s, agricul: 
tural mechanics, ornamental hortculture, natural resources and 
envicanmental scrtace, agrtcultural products, and forestry. This unit 
is hawt on the 1 EA ofganization. Phe format may he adapted for 
(taching about other vouth organi cations.) 


Suggested Student Performance Objectives 


Upon compfetion of this amt, the student can: 


i‘. 


y 


Int three types of membership in the ff A. 

fost tou: degrees of active membersiup in the PPA and 
state the minimuin qualifications for election to cach. 

fast the sin offices in the PPA and discuss bnieffy the 
dutewand reosponubilites of cach atficer. 

identits the ten maz divisions of the FPA program of 
ao ivites and outing steps tor developing the program of 
AUNT RS 


St; 


Understanding the Phew of FA in Agribusiness and Natural 


Resource tducs tien 
A. VEAL an intracurricofar activity 
8, Vatuesof FEA membership 
©. Contribution of FA 
'. to the whol 
2. lo the community 
Beconuag Acquainted With Democratic Leadership 
A. Leadetship 
1. Vormal wadership 
2. Informal kadership 
BK. Qualities of feadership 
C. Stykes of leadership 
PD. Functions of democrat feadership 
1.) Opportunities for developing eaderstip abilities 


1. Home 

2. School 

3, Communtty 
4. FA 


Becoming Acquainted with the FEA 

A. Hatory of the PEA 

KB. Primary aimof the FEA 

C, Purposes for which the FEA was organized 
1). FFA Motto 

'. FFA Colors 

1. ttAbmbiem 

G. EEA Creed 

Hi. Governing and financing the FLA 


1 focal 
State 
3, National 


Parthapate ain the hianess meeting defihesatin of the 
vranizdtion by prapis applying the prinviples ot 


{N00 Hessen fasta Wat A Moniberstiy: aad Degrees 
A Maraterrsteg 
| Nvtie 
Pi Niueoin 
3 testarns 
$000 Monbersdup deattecs 
1. Cages mn tiuand Degree 
. ehapetes boaggpecet Peery: 
‘ State Earmer Degree 
4 Amertian farmer Degree 
SN  Manning and Conmdus tine a Chapter Mecung 
A Offmesin PEA 
President 
Nice Prosdent 
Scote an 
Pressures 
Reporter 
Sentinel 
Ndieisan 
io (hhapter meetings 
! Artanainy (he needing room 
J Pssentadsots chapter meeting 
4 Stiatvested orders of fussness 
4.00 Kesponatutities tor chapter meetings 
4 Meinhers 
ty. ON fiers 
VE Getung Acquainted Wath Buttes and Responabiities of ft 4 
Officers and Members 
d. i A aotticcrs 
$f. Spocth danties 
4. President 
ho Ntay President 
o. Seoretare 
| fteusarer 
e Reporter 
i Sentinel 
2 Oaltacations tor otttce 


ie 


A focal 
hy. State 
co. Nugttentnasd 


2 General responstialities 
f Conducting progratn ot go ividies 
Wy Retular officer meetings 
ov Peaderstup getimities for officers and members 
J. Conducting chapter meetings 
Ro Responsitutities of fi S members 
1 Penonal appearane 
hs Proper manners 
3) Behastor in pasta 
$F EAN code af ethics 
Vil Pesefoping Profatenss in Parhamentars Procedure 
4. Presiding aver tneetings 
$. 0 Csing the waved 
2 Proceeding wath the order of business 
VP nforcing the rakes 
i. Using partasinentary pro cdute tools 
! Making 4s murtion 
2 Antending 4 motion 
0 Making a motion te refer anoitem of hasiness fog 
eOrUntitee 
Muahing s motion fo tabk: a motion 
4 Appealing from the decision of the chez 
G. | Making a matin tee aelpouen 


Vill Munning snd Conducting the PEA Chapter Program of 
NCCivitiens 
4 Program of ac tiestes 
i Importance of a program of as teetties 
- Major divistons sng program of ac trentios 
3 AU ties 
Casals 
Ways sod means 


4. 


$7 


n 


i). 


Developing 4 progesns of activities 
Cattsits outa Progen of ae tastes 

1. Responalsfins of the chairman 

2.) Responsiahts of comnuttce menibers 
Evaluating the programs of actrentics 


IN. improving OQuewlt Phrough Publis Speaking 


A. 


ete — 


va) 


10, 


$2, 


Convetaition 
1 Ceding pote smd contideme 
2 Making cometauon plessing 
3. Lelting a good story 
Making introductins 
Preparing a speech 
1 Selecting the subpet 
2. Preparing the speech 
2 Dehwerng the speech 
4. Proper breathing 
bh. froper pronunciation 
ce Using good grammar 


Suggested Leasaing Acti sties 


Accept an Pf A committee asagnment suited to interest 
dod ability. 

Identity the functions and purposes of the coninitizce. 
fepare written and oral cominittes reports. 

Partiipate in diwusaon of how committee work con: 
tributes to the functioning of an ofgatie ation, 

Participate in dassroom study and discuswon of com- 
miffee chairman respon sbeltters, 

Observe other effective committer chairmen, 

Serve as @ committee chairman. 

Participate in spectl traming Mreage ate Lor caaittes 
chairmen, 

Present a commuttes report at a regular meeting, 
Participate in classroom study and practies of purta- 
mentary procedure. 

Descnhe rccommended procedures for plunnine and 
conducting chapter meetings as stated inthe offer ERA 
manta. 

Attend and partiapate in meetings, 

identify the characteristics of a good meeting. 

Partapate in classroom discussions, demonstrations, oral 
and written reports, and public speaking competition, 
Arrange fas electian of officers at every class lowe. 
Parthipate as offices, 

Plan, conduct, and participate in lesdersipy work shops, 
Participate in onentation ween for new offiorrs. 

Vial appropriate officers in community orga mzations. 
Pstahush performance standards for focal 14 A officers, 
Prepare for and participate in parluimentary progvdare 
demonstrations, 

Pian and post agendas in advance of regular chapter 
Tee Links, 

Participate in teadership) activite’s ahove the chapter fevel. 
Purtiapate in an agricultural class discussan on leader 
ship. 

Attend and observe at feast four community organization 
meetings in sddstion to FEA meetings. 

Desonbe what a leader dogs. 

Prepare a fist of leaders ina vanety of postions and when 
posable ohawive then in feaderstup roles (national, sfute. 
schol, chapter 

Analyze prsor beaming activities and fist the characteristics 
of democtatic leadersdnp. 

Analyze the qualities of recognized good Ieaders. 

Conduct 4 self-evaluation, identifying the strong and weak 
pomts and burkfing on the strong points. 

Develop and display a knowledge of the PPA and ats 
Opera Hon, 

Practice making formal introduc trons 

Prepare a short talk and present mn class Use tape recorder 
and sliow cach student to hear himself on tape. 


ERIC 


Referemes 


Bender dite bd A ated Yete 
future Parner. of Atsetia fcatdation, de. faards fer bate 


future Cartices of 
Cuttoals 


America Foanietint, ime. Vata! bP 


Pistare Pastiees of Nineties bersusen 
sisirs deachine Guede att bk f. 

Nathingl PEA Supple Serene Ossie’ FEY Maettadl 

Karas. derwurd be i, 

Stutses furlancniary Procedure. 

Wall, A Mare fb ffec tire FEA. 


td. 


Chapter V. 
FACILITIES AND EQUIPMENT 


Adcqudte play taal tacihries and CQUIPMENt wle Necessary for sn 
eHectve natural features eco upa total preparation Ptoyraim. Such 
taciites and equipment straukd fe avatluble und reads for use hetore 


» Ube first clase of natural resources checupational odin stent as attered. 


-_ 2 ome 


Taciities plinning can only be cttectieely done after the 
Prosnames of instruction fase teen devshoped, The mstruc tional 
dtCde it Matti resources that have cemented in recent years due to 
the demands ter tratned persons ure 


Atr Range 

4 ish Recreation 
forestrs Sal 

fund use plonning Wistert 
Minerals and mineral tuets Wilding 


Rarely would a schoobofter courses in ull of these mstructional 
dfegs. Phorough planning ts amportant in STIng up a program to 
inlude the appropriate toahties and equipment tor the instruc: 
Hongd stds of natural resources white) are to he incuuded in the 
sUrriculutt, 

Py pical taciltites fort secondary school otters occupational 
Preparation in the natural resources would include: a classoom, 
altice space tor stuth, Leborgtories, starige facsditwes, atid in outdoor 
tand laboratory, 

Some tgctlites and equipment may sireads eve. late. Lar 
sgticulttite, steme. and industrial atts. In imtuting s natural 
FeMIUTOes Cel futtordl propurathon program where fac deters must fy 
entisttucted, the installation of muitipte-aw structures ond gress 
Nts substentislty reduce the cost aot diese tac abitigs. 


GENERAL PLANNING CONSIDERATIONS 


When developing plins tot tucdites. ois well to sek thy 
desisftumie at vinous individuals. aeeneas. und groups writ can 
provide helptud teas anid suggestions Ltrs essential that Manner are 
tally scqusintod with kuad and stute building codes, teyulu tions, and 
standards. Information on tiese subjects mas he obtained trom 
seuroes SucH ds sigte. LOUNTS, OF CHy phatinine comminaons, state 
shoof budding suthorities, state vocational education styfis. sctoal 
barking architects. ifsurgice compantes, edi ational ofsantzations 
of suppers ot aqatpmtent and taciite’s, 


DEMONSTRATION ROOMCELASSROOM 


Ao mininum of US square tect of floor space ts resaitmended 
ter egel student in the harvest: class. Seats in the demonstration 
Foonrelgesrocn sttould be ow arranged that the cew oof the 
demonstration tables ts youd trom both the tear and the front at the 
foam, Phe root should be equipped aith o demonstration tuble, 
theetheal outhets. running water. gas. and: sades or drapes for 
darkening the roam dunny taaal pre ntinons 

A chatkhourd should he along the full datunee of the wall 
stadents wall be fecang. Adequate provisson should he mads ter 
cabinets to feuse bulletins. books. aatehooks. accupationad work 
eNpertence fecard Books atural rewnitees magazines, and supplies. 


OFFICE SPACE FOR STAFF 


Ofte space srould he provided for cach instructor with mo 
more than te sae members docated at any one office. More than 


o_ 
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Wo staff members occups ing an offic’ tends to diswoutge students 
Sho approd hing ttstructors for gesistunce. ft ts destratle to have a 
Walling roam sdpacent to stat offices where students can study 
comttortably while watting for the instructor's asaistance, 


LABORATORIES 


One of tere Liborstores will be needed depending on the 
Magnitude of provegnt inituted, 


Natural Restores Science Laboratory 


Vite natant resources setence ktboratory nay be planned to 
serve asa teuching laboratory for instruction in air, torestry, range, 
stil, Water, and some of the wildhte disycting experiments, 

The tables should indude gem sinks and the tible tops should 
be gerd resistant, because most evercises invuluing the use of acid 
will be conducted in this taboratory. Bach student work station 
Should have electricity and gas, in addition to gas und electricity at 
the ainksin the Laboratory tables along the ade of the roum. 

Since acid may be ued extensively in thes laboratory, it should 
melude a tume hood and aafery equipment. An cye bath and 
emergency shower should be provided. 

At feast one cabinet m this Liboratory should inctude chet 
Morare tor soi maps. Long fat drawers which allow the mays to be 
fad out tit dunny storage ure desirable, 

Portutle sort bins that resemble the cabinets cun be made to tit 
under the anks along the side. These provide 4 place to store soil 
siniples out of aught in the cluwsoom, By having them on casters. 
they cun be sheeted to the door for ease in Cling of empty ing. 


Drafting Laboratory 


A drattmg Liborstory should be focated by itselt, as mach 
removed as possible trom the natural resource scwnee laboratory 
and daswoom, Phis tends ti avoid student traftic through the 
drafting room ares. The drafting laboratory should by equipped 
with a chalkboord. corkbourd, demonstration table. calculator 
bench, storege locker, tilting drafting tables, stooh. and an 
instrament cabinet. 


Natural Resources Mechanics Laboratory 


Phe natural rewsurces mechantes lboratory tay be part of the 
dgrecultural inechanies laboratory © one already exist. The ares 
should have un ovethead doar to provide easy aceess. Phe repan and 
work area must have work benches for working on and repatiing the 
equipment, Toul storage should be enclosed and locked. Chain saws, 
toot sets. und surveying equipment should be stored here and 
Hunded out only during luboratery periods. 


PREPARATION ROOMS 


Pite preparation rooms can be used by students und instruc 
tors, Phey are docuted between the isburag tories and clastoonn, and 
afe glised in w thst student activities muy fhe ofnerved by the 
instructor, Venetian blinds can be provided so windows can fe 
durkened. 

The preparation rooms should have sinks for cleaning plasswate 
and other laborstery equipment. Sinks should contain commercial 


“athuce dasposndatits fo disgesct pire rccoiats trom the habs, 

fhe piepanetion com oth oat Un tatutal fowuaies serthe 
biferator. stould itclade an cca tot fabenes, Poe to thie delicate 
charactersties af these oo nts a speand base ter therm doatd 
he prownded, Ordenais “s perme deo mach wbratim fo 
pride tequifed accuigy cn fine ae of the mest precse balances. 

A oteertie ftewed should Py proetded ta eaied prepiaratene tosit fo 
State and boca 


ee a Weetatie wets tog Tee cote cets 
eters statins strerald fe fofomed caretudls. 
A sepanite room equaqqed wath eviigast tin should be provided 


torimahaline ceys and fatohing fakes. 


Yas 


STORE ROOM 


Hos desinible tec tase a conte storcravnt as tear fa afl 
laforatories as posstife te redine the distance and tine required to 
hab the starcraen) Phe stereroam: staadd fy aspen to the catside 
ler ase naka deliveries at suppties and equipment. A shoukd by 
well fiebted wind tase a vaners ef shelf und cabinet sves. 


OUTDOOR EAND EABORALORY 


Dependite on tie neemtide of the mata readies program 
inttigted ftom feete Ute res wall be needed for the dewckaniettt of 
adand fatterthere. dfe Lend arast be rogsenably fevel well drained, 
amd sass filled dstuldished stood aha are addimys a natural 
fewmufees pratans Mioudd acquire bind af thes de not fave i. of 
Work cut a aecoperative prograis with existing craniipal, state, of 
sustaotial parks oe lands. 


Arbosetiain 


A ophintins ot the different Kinds af trees. strate, grasses and 
wher plagis tec adeotiicaten purposes wil be useded for certain 
stra fetal areas free tires tote plants of cach species oF 
cullisar esanieds) should be planted to msute agaist toss of single 
specimens and tie etibte students fa foam te fecupetiize more than 
one specimen. Mans of these specamens Goi be incorporated info 
the handscapatty ot the grounds an the anmeduate wicimtty of (le 
sdiot batldan. Elias arboretum can be conthined with a nsfare 
stids add venwereation area facies for instr tion are ats 
needed. 


forest Mantation 


A totes: plingitien tor Cree dentition, cruising, and cutuing 
pups wand fer demanstiation at types on cutting, weed contra, 
fertslits. and cafturad practices wd require ain ta ten acres. the 
Lerest plittutiog cant wre ay Wildhite tsbitat if tasaitres for cits 
anasto thot sre tise: necded, 


Demonstration Phots 


Lasnoustiation plots fer capemments ap soil feradiy manige- 
ment ination prothes, and other purposes will requise one to 
four acres. Noventic dope with a south, soutteaeern. of south: 
western esposure is best, Protectan trom strong winds is important, 
leratien tos thy demonstiition plots ts ewentad, 


( amping and Picnic Arca 


Recreation (adities for one ar mare recreation whickes, 4 
tenting area. ind a pra ares can he developed near the school 
fotest. Eatith weoded ates provide ettiee natural of manmade 
sthade as Well as sunshaic and permnt rapid drsatf after livavy rains. 
A supply or water and a wuage sy stem ste essential, A road feading 
tu the recteation grea nevds fo be subsuinmal and aide enough to 
witry recteation vehtides std buses. Parking facilites need to be 
adequate ter vistors and users if schol pobey permits. 


A pond of not few fhien otteaquarton of an sere in surface ana 
van provide an opportumty for “hands-on” expenence in several 
instrus nad aress itiuding fish and recreation. fdeal topography 


6u 


tora pond is a natural bow arcu of broad draw with a narrow nek at 
its dower end. permitting runatt and spung water to be mapounded 
With a stort dant actoss the neck. die dai. sades, and bottom of the 
pond should be cumposed of soth that comtim etough clay ote 
provide a Watertight basin when propetty compiatcted, 

Iie sdoal watershed will supply enough watet to keep the pond 
full at afl times. Phe water should be free of wit and other pollution, 
forest cover and ptassbind sre fhe io best ispes of waterstied 
qonket, 


SUGGESTED AUDIOVISCAL EQUIPMENT 
Phe tothawiny cqapinent straufd be aviilabhe tor use. 


Retarond! (and Cainera 

3Sanm cainera and sttachinests 

Pape recorder 

Lomi progector with screen 

Overbead pryector 

Opaques prope ctor 

Slide proctor (carousel type 
with rete contrad) ! 

Screen { 


ee ee ee 


Additional sudaersudl ands are fikely to be avatiable in the near 
future. Phese will expand the opportumty for use of audtavisual 
Inatertals, New espapmene shoukd be added as a becomes available 
and practical ino the case of new consicus Gon, uborstones should 
be equipped tor choed carcudt tebwiion tacihties. 

The final chore of equipment should boo deeated by the 
appropmate instructors Who are familar with the aquspatent and 
needs of the progran. 


SUGGESTED LABORATORY EQUIPMENT 


Pollowme is a list of equipment considered necessary tor the 
natural resources progratt tor a chs of 16 students. With very fow 
e\ceptions, ths eqespinent represents a nunimune for the ovcupa- 
onal curriculum ouchoed in Gus guide, 


AIR 


Ossat appara tas 

Dusttall containers and stands 

High volume filter sanipler 
and shelter 

Onifice calsbration kit 

Lape sampler 

Rotorod assembly 

Cascade impactor 

Lead dioxide candle staal tons 

Sulfation piste holders 

Rubber cracking apparatus 

Corroson plates 

Sampling probe, 4° 

Sampling probe. 8° 

Gampling nozsiy, 1/4" 

Sampling nozze, 3/8" 

Sampling nozzle, 1/2" 

labric panels 

Silver plates 

Membrane filters and holders 

Grab sampling veswls 

Greenburge-Smith Impingers 

Midget snpingers 

Pensitemeters 

Andersen sampler 

Ozone nteter 

24 hour sanipter 

Sequential sampler 


~ 
~ 
- 
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FISH MINERALS AND MEINFRAL FUELS 


Krad pnd ' bhubit cases (petroleum products) 4 
So Hi Dk 3 PT vdabat cases Cracks and muitterals) x 
Sein, TH 2 ones H flan Krewe : 
fash rage pliers Pu nes . 
Nerators Pe apades s 
Nao athes : Note Tostits Gon and practaal exspenenoe ind the reclamation at 
Wasstt cates 4 mincd sea linds will require water sampling ayputment, aa-testing 
Deptharincter t equipment. and sor sampling equipment which aco listed under thes 
Stef oo incre scapes 6 respec tive mnstruc tonal areas. 
Plinkton net 4 
Hap brats N pair RANGE 
Aquarium atta goaessartes 2 
Polyethy ene plasty storage: bags Sa 
Grau head and wed mounts su 
FORESERY Display jars 44 
= ; Plant mounting sheels 20) 
aes ie Specimen tabels 100 
Nenpansonous halle: pars 4 Seed simple display box 3 
Inwst net ? Gli sample vials RT) 
fasect spreading board 4 
Kelasing bow. tnsest j RECREATION 
fraweceaiibat cow 4 
Chain wus y Rinse buys 4 
Panm trastor wath internal Liteptckets 4 
Lucker and lov forks I Koat, 14 ! 
Biftinrre sticks 3 Oars 1 pair 
Abney levels 3 Picnic table I 
Survey ine compasses 3 Garbage cans 4 
free catspers 3 Note. Instruction and practical espertenee in the development and 
. Diameter tapes 3 Management of recreation enterprises muy require forestry tools and 
Tot rules In equipment and measurement and surveying equipment which are 
Misthlower 1 fisted under Forestry and Land Use Planning. 
Pruning sews 16 
Pant dinarkeagt) guns 6 SOUL 
free tagrkers 2 
Pree anges tors 1 Soil augers 7) 
Pressure spray cats i Soak steapling spades 2 
frist ww H Soibtest kit Hellyae Prac 2 
Wordsian’s saws 4 Set of sieves tor soaf analyses 1 
Brash aves 4 Soil thermometer 2 
Daect weders 4 Moisture meter 1 
Planting bars 6 Oven 1 
Phanting mmattoacks & Balince, tordon ry 
frecimeremont borer 3 Paper sod sample bags 24h 
fare take 3 Hand tens 6 
fine wwalter 3 
Shovels 3 WATER 
Back pack pump 3 
LaMotte Water Qualsty Student 
Outhts and Reagent Systems 8 
PAND USE PLANNING Water pollution defection outfit 2 
Steet tapes, £007 Survey er's 8 ain And SDMOwIET Ealipe : 
Acreape wheel i os 
Plumb bobs. 8 a7. x WILDLIFE 
Steel rapes. 2 Chuan. fopoeraphic 8 Refrigerator i 
Chaining pins R sets Disecting trays if: 
Abney fevels 8 Disecting Kits 16 
Chnometers 8 fissue forceps If 
Range pofes 12 Thamb forceps Ib 
Iransils 2 Wire mesh strainers ib 
Levels By Rubber aprons 16 
Plane Cabkes arid aiatades be Demonstration incubator brooder j 
Lavel rods 2 Incubato--broader combination 
Strdie rods 2 10) chick 1 
Vrortine tibles 16 Muszles 4 
Dette stoals 16 Small snimal cages 8 
Drawing Instruments 18 Binoculars 8 
Srianuk s 32 Single sprmg traps 4 
Assested curves and templates 32 Double spring traps 4 
Pettering guide wts 16 Havahart traps | 
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Appendix A 


SELECTED LIST OF TEXT AND 
REFERENCE BOOKS 


Air Pollution Control Awiiation. al Pollution Experiments for 
Sumer atd Senior High School Sctonce Classes Putsburgh, PA: 
The Assuctution, 1969 

Amerikan Assownitien for Vocational Instrucuma Matertals. 
Planning for ae lergation Svstem Athens. GA: The 
Assoctution, 1971 

Anderson, RE Forest and Saude Tree Entomology New York. 
NY John Wiles and Sens, Ine. 1960. 

Harker, Kooand offers, tr Pollution, New York. NY° Columbia 
University Press, 1961. 

Bear, bub. Sealy in Relation to Crop Growth New York, NY: Van 
Nostrand Reinhotd Cu. 1965 

Bender. Ro and others. fle FRA and You Danville. PL: Interstate 
Printers and Publishers, im . 1962 

Berser, RC. fagriaductory Soils New York, NY. MacMillan Co., 
1965. 

Hinkley, H. and Co Hammonds. Experience Programs for Learning 
Sucations in Agricudture. Danville. IL: interstate Printers and 
Publishers. fng.. 1970 

Brwkman. Cb Recreational Ove af Wid Lund. New York. NY: 
MoGraw-Hil Book Co. tne.. current edition. 

Buckman. HO and NC Brady Je Nature art Properties of Sail. 
New York. NY MacMilfan Co, 1969. 

Corman, Roo 4ur Pallatiat Primer New NY National Tuberculosis 
and Respiratory Disease Association, 1969 

Davis. K.P. Forest Management New York. NY. MeoGraw-Hill Book 
Co ine., 1966. 

Davis, R-E. and J. Kelly. Short Course in Surveying New York. NY: 
MoGraw Hill Book Coo. urrent editien, 

Devorkin. Hound others Suurce Testing Manual Los Angeles. CA: 
Las Angeles Counts Air Pollution Control District, 1965, 

Down, Yo Help Yourself toa dob, Parts 0 TE HEE Minneapolis, MN: 
Pianes Co. 1969 

Donahue, RE Our Sat and Their Management Danville, EL: 
Interstate Printers and Publishers. Ine. 1970. 

Donghue, RL. Sods An Introduction to Sous and Pant Growth. 
Englewood Chitty. NJ: Prentice-Hall. Inc... 1965. 

theoughes, RW Forest Recreation, New York. NY° Pergamon Press. 
Inv. 1969 

Ensminger. Mo The Stockman \ Handbook Danville. (Ls interstate 
Printers and Publishers. fne.. 1962. 

Executive Office of the President. Office of Munagement and 
Budget. The CS Budget ot Brief, Fiscal Year 1972. Washington. 
DC US. Government Printing Office, 1971 

Fagan. § J. biew of the arth | An Intraduction to Geology. New 
York. NY Holt, Rinehart. and Winstan. Incg.. current edition. 
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where different species ot wild animals are found and how 
Most bis stacne amimuads, espectilly dewr. are makine a steady 
Inetease an pepulutien through the work of conservation 
organizstions, 79 frames. color mounted sides $12.50, fitm- 
strip OX Sa #8 

“tarde of Prey. No. C-178. Discusses the role of some bards of 
firey it neture and deserthes adentifyme characterstics for 
wreral species. St frames, colour mounted sides $12. tumstrip 
$6.50, 4% 

“Making Plaster Casts of Animal Pracke No C174. This step by- 
step presenlition shawe What materi are needed and haw 
they should be used te make good plaster casts of animal 
tracks. 29 trames, calor mounted slides $11. ftlmetrip $5.50. ¢* 

“Patterns of Phe Wald" Phrough the eyes of a wild fox. sou see 
that he wikitite af a forest does nat meray inhabit a forest, 
hut isa partofate structure Palm. f6miim, color. 26 munutes. 
wryice chame. * 


o_ 
ERIC 


“Shanng Gur Land Weth Wikdiite " Noo O-177. Shows bow sol and 
Wafer Comervation mogsuies henetit witdite on 64 percent of 
the Lind grea the United States. §8 frames, calor mounted 
shdes S12. tilmsirip $6.50, ** 

“Some Game Hirds of North Amwrica.” No. C172. Describes muny 
of the most popular game birds inc the country and raves 
information feo help hunter and farmers attract them to 
haute ateas. 48 tranes, color mounted stales Sia. talmetrap 
SS Sate 

“We Share Phis Land.” thas the story af few conservation 
Practices bring benefical widlite back to the fart. befon. 
fenun. color, 14 1/4 minutes, service charge, * 

“Waildlite Por AILS Now C275. Phis conservation story tedls same of 
the benefits of faving wildlife live among us 40 frames, color 
mounted slides SHESOQ, filmstrip $9.80, +4 


MISCELLANEOUS 


“Agricultural Science Proteets Our Favironment.” No. C40. 
Describes new ways of coping with problems developing ous of 
increased population and industrialization. 49 frames, calor 
mounted sirdes SS. fimstrap $9. $0, %* 

“Careers in Natural Resource Management.” Describes typical sobs 
in fish, wildiite and outdoor recreation. $3 frames, calor 
inounted stides, sale $7.98) Vocational RFducation Productions, 
California State Polytechnic College. San Luis Obispo, CA 
93401. 

“Eeology and Agriculture." Multéntedia kit including five fall color 
filmstrips: illustrated filmstap scripts: narration or recorded 
revi tape. of cassetio: overhead transparency masters; resource 
manual tor teaches or student: and supplemental booklets from 
feading comervation organizations, Vocational fducation Pro 
ductions, California State Polytechnic College, San Luis 
Obispo, CA 93401, 

“ERA... Focus on Porty,” Presents the fulf story of the National 
EEA convention including 4a personal appearance by President 
Nixon and the American Royal Livestock Show and pirade. 
bilm. f6oun. color, IS minutes, tree loan. Venard felis, Bow 
1332, Peoria, He 61601, 

“Applying bora Job." Highlights the problems and attitudes of 
young nen and women on their first job interview. Dramatices 
mustukes made and how to correct them. film. fam, color, 
ft minutes, stfe $48.50. rental $7.50, National Audiovisual 
Center (GSA), Washington, DC 20409, 

“Tht Job Interview." Stressing useful tecainiquss for Viettunt 
‘adierans to use in job interviews with pros ctive eniploy ers 
and sfustrates the possible appl ovon of military training to 
civilian jobs. film. fomm, cer. ie minutes, cle $68. rental 
$10. Notwonal Audiovisual Center (GSA), Wishington. DC 
20409. 


*ULS. Department of Scriculture film avathioke from state 
film libraries. Write Motion Pi ture Senice, Office of Information, 
CS. Pepartinent of Agriculture, Washington, (XC 2025( for 
locations of these lending libraries, ; 

**Available trom Photography Division, tice of Informa: 
tion, US. Department of Agriculture. Washington. [HC 20250. 
***National Association qf Cons:ivation Districts, Pavirone 
mental Film Service, P.O. Hox 855, League City, 1% 77873. 


Appendix C 


SELECTED LIST OF PROFESSICNAL AND 


TECHNICAL SOCIETIES AND ORGANIZATIONS 
CONCERNED WITH NATURAL RESOURCES 


A list at some proteasomal and fechntical socetes and 
Ah Belfons codecrtiod witth conservation and the natural resources 
caf fea source of useful mstructonal information and reference 
dats Phe compendium which follows wonot a complete listing; 
inclusion dows mut anply specu! approval; ommwen does not imply 
diupprowal of an oncanization. bducators and students desiring 
Infomnaen trom the onanizatens my address inqutries to the 
eNccutive scoretasy at the address shown 


MER POLEULION CONEROL ASSOCTATION, 440 bitth Avenue. 
Pattsburgh, PA £S 2123 

AMERICAN CONGRESS ON SURVEYING AND VAPPING, 733 
PSth Street, NW. Washineton, 2 Jens 

AMPRICAN CISHERIES SOCIETY, 1640 Wastungton Building, 
PSth and New York Avenues, NW), Washangran, PC 200s 

AMERICAN LOREST INSITIUTE, 1835 K Street, NW. Washing 
ton, PX 20H iy 

AMERICAN FORESE PRODUCTS INDUSTRIES, IS16.N Street, 
NOW, Washington, OC 20006 

THE AMERICAN FORESTRY ASS UCTATION, £319 ESth Street. 
NOW . Washington, XC 2616 

AMERICAN GEOLOGECAL INSTEIOUEE. 2201 Mi Street NW, 
Washington. DC 20037 

AMERICAN GEOPHYSICAL UNION, 2100 Pennsylvania Avenue, 
NOW., Wastramgten, PC 248937 

AMERICAN INSEEEUTE OF PLANNERS, OE7 O45th Street, NW,, 
Washineton, PX NaS 

AMERICAN METROROLOGICAL SOCHEEY. 48 Beacon Street, 
Boston, MA BST ON , 

AMERICAN PEEROLEUM INSEHIUER, £271 Avenue of the 
Amercian New York NY Poa 

AMERICAN PUL PY OOD ASSOCTATION 608 flard Avenue, New 
York, NY 1HH6 

AMERICAN SOCIETY OF PHOPOGRAMME ERY, 544 feesburg 
Pike, balls Church, VA Jd 44 

AMERICAN WATER RESOURCES ASSOCEA LION, 2.0. Box 434, 
Urbana, PE 6 PROT 
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AMERICAN WATER WORKS ASSOCIATION, 2 Park Avenue, 
New York, NY 10016 

ASSOCIATION OF INTERPRETIVE NALURALISIS, 1251 &. 
Broad Street, Columbus, OH 43205 

CONSERVATION EDUCATION ASSOCIATION, Bux 450. Madi- 
son, WI $3701 

LOOLOGICAL SOCIETY Ob AMERICA, Oak Ridge National 
Laboratory, Radiation boology Division, Qak Ridge, TN 37831 

ENFOMOLOGICAL SOCIETY OF AMERICA, 5603 Calvert Road, 
College Park, MID 20740 

INCINERATOR INSTIFUPE OF AMERICA, 60 Fast 42nd Street, 
Suite 1914, New York, NY POUE7 

INSTITUTE OF ENVIRONMENTAL SCIENCES, 34 South Maan 
Street. MG Prospect. Eb 604057 

NATIONAL ASSOCIATION OF SANITARIANS, University of 
Denver, Denver, CO 80203 

NATIONAL COAL ASSOCIATION, Coal Building, £130 Seven 
igenth Street, NLW., Washington, DC 24036 

NAHIONAL PARKS AND CONSERVALION ASSOCIATION, 
170) 8th Street, NW. Wastington, OC 20009 

NAHONAL RECREATION AND PARK ASSOCIATION, 1700 
Pennsytvania Avenug, N.W., Washington, DC 20006 

NATIONAL WHEDLIFE FEDERATION, 1412 16th Street, NW, 
Washington, DOC 20036 

fb SOCIETY Ob AMERICAN FORESTERS, Suite 300, 1010 
16th Street, NW... Washington, PC 21036 

SOCTE EY FOR RANGE MANAGEMENT, 2120 South Birch Street, 
Denver, CO 80222 

SOUL CONSERVATION SOCIETY OF AMERICA, INC., 7515 NE 
Ankeny Road, Ankeny, 14 S002} 

SOUL SCTENCE SOCIETY OF AMERICA, 677 South Segoe Road, 
Madnon, WI 53711 

WATER POLLUTION CONTROL FEDERATION, 3900 Wisconsin 
Avenug, Washington, DC 20016 

WHDLIDE MANAGEMENT INSTITUTE, 709 Wire Burkling, Wastr 
tigten, OC 20025 

THE WILDLIFE SOCEETY, Sutte §-176, 390 Wisconsin Avenue. 
N.W , Washington, 1X" 20016 


